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Use of a ghreKn^iike compound 

All patent and non-patent referenoes dted in the application, or in the present appli- 
cation, are also hereto tnoorporated by r^erenoe in their entirety. 

5 

Field of invention 

The present inv^tion relates to the use of a ghretin-iike compound for the 
production of medicament for the treatment or prevention of cachexia, stimuJation of 

10 appetite, food intake and/or werght gain as well as to a method of treating or 
preventing c^exia, stimulating appetite, food Intake and/or weight gain In an 
individual in need thereof by administering a ghrelin-like compound. Purttiermore, 
tiie Invention lelates to ghreiin-like compounds, pharmaceutical compositions 
comprising ghrefin-like compounds, and medical patikagings comprising the 

1 5 pharmaceutical compositions. 

Background of invention 

GhreHn is a bioactive peptide which original^ was described to be involved in the 
20 control of Gfi secretion but later found to be a major regulator of appetite, food in- 
take and energy homeostasis (1 ;2). As many other bioactive peptides ghrelln proba- 
bly act both as a hormone, a paracrine substance and as a neurotransmitter. 

The story of ghrslin» its receptor and synthetic compounds acting through this re- 
25 ceptor unraveled In a unique "reveise'' order. In the eighties a synthetic hexa- 

peptide from a series of opiokl-til(e peptides was found to be able to release growth 
tiomione (GH) fifom isolated pituitary cells (3). Since this adion was Independent of 
the grov^^h hormone releasing hormone (GHRH) receptor, several pharmaceutical 
companies emt>arked upon drug discovery projects based on this hexa-peptide GH 
30 secretagogue (GHS) and its putative receptor. Several series of potent and eificient 
peptide as well as non-peptide GH secretagc^ues were consequently described in 
the mkl nineties (4^). Howev^, first several years later was the receptor throi^h 
which these artificial OH secretegc^es acted eventually doned and shown to be a 
member of the 7TM G protein coupled receptor family (7:8). But, first in 1999 was 
35 the endogenous irgand for this receptor the homnone ghrelln finally discovered (g). 
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The main site for ghrelin produoBon is the stomal), where the peptide is found fn 
dasslcai endocrine ce!ls in the gastric mucoda. 

Piom here, glvelni la secreted in the pre-meal situation which results in a sharp, 
9 shart*6ved surge in plasma levels of ghrelin before the meal and starting 1-2 hours 
before and lasting a short while after inffialion of tiie meal. Since gfirelin is the only 
peripherally produced or^gerric (appetile promoting) $ut)stance it is believed that 
the increase in plasma levels of ghreiln Is crudal for ^e intt^tkm of the meal 

10 In its role as a key iniSator of appetite, ghreiln released from the endocrine cells in 
the mucosa of the Gl tract may act both locally as a paracrine substance and cen- 
trally as a hormone. Locally^ ghreHn may act as an inKtetor of afferent activity in for 
example afferent vagal neurons. Such neurons will reby the ghrelin stimulus to 
centers In the CNS sudh as the nucleus tractus soBtarirue (NTS) which further oonrv- 

15 municate with appetite and energy homeostasis regulatory centers such as the 
paraventricular nucleus and arcuate nucleus In the hypothalamus. As a hormone, 
ghrelin is believed to act on central appetite regulating POMC and NPY/AGRP neu- 
rons, which express ghreiln receptors. Most of these neurones In the arcuate nu- 
deus as such are located inside the Uood tiraln banier and is consequently not ao- 

20 cessible to blood bom messei^ers such as ghrelin. However, some POMC and 
NPYMGRP neurons are found in the nearby median eminence a dcumventricular 
organ, which is dearly outside the blood brain banier and are tiierefore target for 
hormonally transmitted ghrelin signaling from the Gl tract- However recently it has 
been described that ghrelin is transported across the blood brain barrier (10). It is 

25 important to note that at the central appetite regulatory center for example at the 

NPY / AGRP neurons - i.e. the first level neurons In the stimulatory branch of appe- 
tite control - ghrelin acting through stimulatory ghrelin receptors is the only stimula- 
tory Input known from the periphery. All other hormones and neurotransmitters: 
leplin, insulin, PYY3-38, a-MSH etc. act as inhibitors on the NPY/AGRP neurons In 

30 this important 'appetite gate-keeping'' center 

Prevlousty, ghreiln has been administered by continuous infusions for 270 hours, 
vtfhich has shown that an Increase in food intake can be obt^ned through intra- ve- 
nous admlnistratton of ghrelin. The doses were Spmol/kgAnin, giving in an average 
35 test person at 70 ig a total infusion of 3200mg (Wren et al JCEM 2001 ; 86(12)5992- 
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5995). Recently, it was shown ihal infusion of ghreTm for 90 minutes could fncreas© 
food intake by 30 % in cancer cachexia patients. (Abstract P09 Digestive Honnones, 
Appetite and Eneigy Balance. Baylis and Staffing meeting. London. June 2003). 

5 These studies demonstrate that parenteral administration of ghrelin can increase 
appetite in both nomial subjects and in patients with loss of appetite. However, a 
prolonged inftision regimen Is clearly not an optimal administration form for both 
practical reasons and for physiologica! reasons. 

1 0 Summaiy of the Invention 

The present invention relates to the use of a ghreiln-lil«e compound, including 
human gtrcBn, in the treatment or stimulation of one or more of the following 
conditions, or in the manufacture of a medicament for treafing or stimulating or 
15 incnaasing, respeciiv^y, ona or mor© of; 

a) proptiylaxis or fieatmenf of cachexia, and/or 

b) prophylaxis or traatment of Ilpod\nstrophy. andtor 
c} stimuiatfon of appetite, and^or 

20 d) stimulation of food intake, and/or 

e) sfimulafion of weight gain, and/or 

f) increasing body fat mass. 



25 



30 



35 



including any combination of the above. 

Preferred combinations are: a); b); c); d): e); and f) fn isolation; as wefl as a) + c); a) 
*d): a) + e): a> + f): b) + c): b) + d): b) + e): b) +f): a) + c) + d); a) + c) ^-e); a) + c)^- 

1): a) + d) + e): a) + d) + f): a) + e> + f); a) + c) + d) + e): a) + c) + d) + f). a) + d) + e) 
+ f): a) + c) + d) + e) +f); b) + c) + d); b) + c) + e); b) + c) + f); b) + d) + e); b) + d) + 

f): b) + e) + 0; b) + e) + d) + e); b) + c) + d) + 0: b) + d) + a) + 1); and b) * o) + d) + e) 
+ f). 

Although prior art references has shown some eilect of ghrelin in the treatment of 
the above conditions, the prior art has only shown this for administration fomis that 
are of little interest when administering a medicamentfbr a prolonged period. Prior 
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art methods have induded fnbavenous adinlnlstration and intmtechal administetion. 
Due to the short half-fife of acylated ghraUn Cn4=10 min) no other adminlstmtlon 
forms have been available to the peison eklfled in the art when Haaling the above 
conditions. 

On the contrary with lespect to other conditions, such as conditions relatfng to the 
heart, wherein it has been shown (Baldanzi et al. "Ghrelin and des-acyf ghrelin 
Inhibit dl death In canJiOmyocyles and endotheflal cells through ERK1/2 and PI 3- 
WnasB/AICr, TTie Jbumal of Cell Blotogy.' 1029-1037. Vol 159, 2002) tfiat both the 
apylated and the de^^ated ghrelln has an effect, however, in relation to 
conditions wherein an increased food Intake and weight gain Is desired, only the 
aqrtated ghrelin is ^ectlve. 



10 



15 



The present inventors have found that it is possible to obtain a suflident effect of 
ghreDn when administered subcutaneously. In particular when administered 
subcutaneoualy prior to a meal, thereby ensuring a dose mimic of the natural pre- 
meal situation. 

Accordingly, the present invention relates to the use of a ghreHn-fike compound lor 
20 the prepareta'on of a medicament for 

a) prophylaxis or treatment of cadie^da. andAir 

b) prophylaxis or treatment of Iflwdysbophy. andfor 

c) stimulalion of appetite, and/or 
25 d) stimulation of food intake, and/or 

e) stimulation of weight gain, and/or 

f) increasing body fat mass, 



30 



35 



Induding any crnnbinatlon of the above. 

in an Individual by administering a subcutaneous dosage of said medicament to the 
Individual, 

wherein the ghreUn-llke compound comprises a stnictore defined by fomiula 1 
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- (X^)r„ ^ (X^) (X^)„. 2^, wherein 

is an optionally present protecAng group 

5 each )0 Is Independently selected from an amino add, wher^ said amino add is 
seTected from naturally occumng and synthetfc amino adds, 

is any amino add s^elected from naUiraliy occuning and synthetic oocuning amino 
adds, said amino add being modified with a bulky hydrophobic gnoup. preferably an 
1 0 acyl group, or a iiatty add, 

each is vidependenfly selected from an amino add, wherein said amino add is 
selected finom naturally occuning and synthetic amino adds. 

15 wherein one or more of and X* optionally may be modified by a bullcy hydropho- 
bic group, preferably an acyl group, or a tatty add, 

is an optionally present proteding group, 

20 m is an integer in the range of from 1-10 

n is 0 or an integer in the range of from 1^35. 

Preferred combinations are: a); b); c); d); e); and f) in isolation; as well as a) + c); a) 
25 +d);a> + e);a)+f):b)i-c):b) + d);b) + e);b) + f);a)'^c) + d):a) + c) + e):a) + c) + 
f)ja) + d) + e); a} + d) + f);a) + e> + 0;a) + c) + d) + e);a) + c) + d) + f);a) + d) + e) 
•hf); a) + c) + d) + e) + f); b) + c) d); b) + c) + e}; b) + c) + f); b) + d) + e); b) + d) + 
f);b) + e) + f);b) + c) + d) + e);b) + c) + dJ-»-f):b) + d)-«-e) + f):andb)-i-c> + d) + e) 
+ 1). 

30 

in another aspect, the invention relates to the use of a ghrelin-llke compound for the 
preparation of a medicament for 

a) prophylaxis or treatment of cachexia, and/or 
35 b) prophylaxis or treatment of Hpodystraphy, and/or 
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c) sUmubtion of appetite, and/br 

d) stimulation of fbod intake, and/or 

e) stimulation of we^ht gain, and/or 

f) increasing body {at mass. 

5 

Including any combination of the above. 



In an Individual by administering a dosage of said medicament to the Individual prior 
to or during a meal, said dosage comprising an amount of the ghrelln-IIke compound 
10 or a salt thereof equivafent to from 0,3 (xg to 600 mg ghrelln, 

wherein the ghrelln-like compound comfwises a stmcture defined by fonnula I 

Z' - (XX - (X^ - (XV 2?. wherein 

is an optionaBy present profedSng group 



15 



20 



eacih Is independentiy selected from an amino acid, wherdn said amino add is 
sefected from natunariy occurring and synthetic amino acids, 

X* fs any amino acid selected fix>m naturally occurring and synthetic occum'ng amino 
adds, said amino acid being modified wtth a bulky hydrophobic group, preferably an 
acyl group, or a fatty acid. 

25 each is independently selected from an amino acid, wherein said amino add is 
selected from naturally occum'ng and synthetic amino adds. 

Wherein one or more of X^ and X« optionally may be modified by a bulky hydropho- 
bte group, preferab^ an aqrl group, or a fetly add. 



30 



2? is an optionaHy present prx>tecting group. 



m Is an integer In the range of from 1-10 
n Is 0 or an In^jer in the range of from 1-35. 
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Preferred combJnatfons are: a); b); c); d); e); and f) in isolation; as weO as a) + c); a) 
+ d);a) + e); a) + f); b) + c); b)^d); b) + e): b) + f);a) + c) i-d); a) + c) + e); a)*c)-f- 
f): a)+d) + ©);a) + d) + f); a)+e)+f); a) + c) + d) + e); a) + c) + d) + f); a) + d) + e) 
5 +0:a)^-c) + d) + e) + f);b) + c) + d);b) + c) + e):b) + c)+f);b) + d> + e):b) + d)'#' 
t);b) + e)-^t);b)-i'C) + d) + e);b) + c) + d)+f);b)+d) + e) + f): and b) + c) + d> + e) 

The medicament can be admtniatered as a bolus Injection or by fast running Infu- 
10 sion. Le. an infusion preferably lasting less than 120 mfnutes, such as less than 90 
minutes, for example less than 60 m<nutes. such as less than 45 minutes, such as 
(ess than 30 minutes, for example less than 25 minutes, such as less than 20 min- 
utes, such as less than 15 minutes, for example less than 12 minutes, such as tess 
than 10 minutes, such as less than 6 minutes, for example less than 6 minutes, such 
15 as less than 5 minutes, such as less than 4 minutes, tbr example less than 3 min- 
utes, such as less than 2 minutes, such as less than 1 minute. 

A Y-fonmed catheter can be used for rapid infusion. A solution of the ghrelln-lfke 
compound can be Injected through one catheter enby port and optfonaHy saline can. 
20 if desirable, be Injected through the other catheter entry port 

The bolus InjecCon or the fast running Infusion can be administered prior to a meal 
or during a meal as described In more detadi herein below. In one preferred 
embodiment the medicament is administered as a bolus. The bolus is can preferably 
25 be adntinlst€yed subcutaneously. 

Also, the invention relates to novel compounds relevant for the therapeutic and pro- 
phyfactic Indications herein. Accordingly, in another aspect ttie Invention lelates to a 
ghrenn-fike compound wherein the ghrelin-Bke compound is defined by fonnula I 



30 



2* - (XV - (X^ - (XV Wherein 
is an optionally present prolecUng group 
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each 30 is independenUy selected from an amino add. twherein said amino add is 
selected frum naturally occun-ing and synthetic amino adds. 

Is any amino add selected from naturally occon-Ing and synthetic amino acids, 
5 said amino ackJ being modified with a acyigroup, wherein the acyl gioup is selected 
from the group of C7 acyl group. C9 acyl group, and C1 1 acyi group, such as from 
the gnoup of C9 acy\ group and C11 a(y\ group. 

each is independently selected from an amino add, wherein said amino add Is 
10 selected from naturally occurring and synthetic an^ adds, 

2* is an opOonaliy present protecting group. 

wherdn one or more of and X« optionaliy may be modified by a bulky hydiopho- 
1S bic group, prsfanably an acyl group, or a 1^ add. 

m is 0 or an integer in the range cffrom 1-10 



n is 0 or an integer in the range of from 1-35. 

20 

Furthermore, the invention relates to a pharmaceutical composition comprising a 
ghreiin-lilCB compound as defined above or a phannaceuticaiiy acceptable salt 
thereof and phannaceuHcaily acceptable canters, vahides and/or exdpients as weU 
a use of the compounds ftjr the preparation of a me(ft:aRienL 

25 

in a prefemed aspect of the invention the ghrelin-iilce compound is administered wKh 
a substance capable of increasing the half-life of the ghrelin-like compound, for ex- 
ample by Incorporating the ghrelin-like compound Into liposomes, micelles, isooms. 
and/of microspheres or other franspoit molecules, in particular to protect the modf- 
30 tied amino add tram being desacylated. Accordingly, the invention fWher relates to 
a pharmaceutical composition comprising the compound as d^ned above or a 
pharmaceutically acceptable salt thereof and pharmaceutlcaBy acceptable caniei^. 
vehldes and/br exdpients said composition lurther comprising transport molecules, 
such as Kposomes. nncelles, and/or microspheres. 

35 
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In yet a further aspect the invantton relates to a mediteal packaging comprising one 
or more dosage units of a pharmaceutical composition comprising a compound as 
defined above or a phannaceufically acceptable salt fliereof and pharmaceutlcatly 
acceptable carriers, vehicles and/or exciplents. 

In a pnefened embodiment the medical packaging comprises the phannaceutlcal 
composition as defined above with predefined amounts of dosage units- 



in one aspect the inventlcm relates to a medical packaging comprising a pharma- 
ceutteal composition comprising a compound as defined above or a pharmaoeutl- 
cally acceptable salt thereof and phamiaceutically acceptable canters, vehicles 
and/or exdpients, said packaging hdvoig firom one to three dosage units. 

In anottier aspect the Invention relates to a medical packaging comprising a phar- 
maceutical composition comprising a compound as defined above or a phamnaceu- 
tioally acceptable salt thereof and phamriarautically acceptable carriers, vehides 
and/or exdpients. said packa^ng having from 7 to 28 dosage units. 



The invention further relates to a metiiod for the 

20 

a) prophylaxis or frealment of cachexia, and/or 

b) prophyfaxts or treafment of Jlpodystrophy, and/or 

c) stimulation of appetite, and/or 

d) stimulation of food intake, and^^r 
25 e) stimulation of weight gan, and/or 

f) increase of body fat mass. 

including any combination Unereof. 



3D In an individual by administering subcutaneously an efiiactive dosage of a rnedicsh- 
ment comprising a ghreiln-llke compound to said Individual, 

wherein ttie ghrelln-Iike compound comprises a stnicture defined by formula I 
35 r ^ (KX - (X^ - (XV Z^ wherein 
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is an opQonatiy present profectfng group 

each is independently selected from an amino add, wherein said airtno add 6 
5 selected from naturally occurring and synthetic amino acids. 

X* Is any amino add selected from naturally oocuning and synthetic occi^ng amino 
acids, said amino add being modified with a bulky hydrophdWc group, preferably an 
acyl group, or a fiatty acid. 

10 

each is independently selected from an amino acid, wherein said amino acid Is 
selected from naturaUy occumng and synthetic amino adds. 

wherein one or more of X^ and )^ optionally may be modified by a bulky hydropho- 
15 bic group, preferably an acyl group, or a fatty add, 

is an optionaDy present pratecSng group, 

m IS an integer in the range of from 1-10 

20 

n is 0 or an int^rln the range of ftiom 1-35, 

Preferred combinations are: a); b): c): d); e); and f) in isolatton; as well as a) + c): a) 
+ d);a) + e);a) + f);b)4.c);b) + d):b) + e); b) + f);a)-i-c) + d);a) + c) + e):a) + c) + 
26 *);a>'«-d) + e);a)4.d)-i-i);a)-he) + l):a)*c) + d) + e);a) + c) + d)+f);a) + d)-i-e) 
+ f):a)-l-c} + d) + e) + f):b) + c)+d):b) + c)-he);b) + c> + 0;b)*d) + e); b)-Hd) + 
f):b) + e)*i);b)+c) + d) + e);b) + c) + d) + f);b) + d)*e) + f);and b) + c) + d) -i-e) 
+ 0- 

30 In yet another aspect the Invention relates to a method for the 

a) prophylajds or treatment of cachexia, and/or 

b) prophylaxis or treatment of lipodystrophy, and/or 

c) stimulation of appetite, and/or 

d) sfimuli^n of food intake, and/or 
35 e) stimulation of weight gain, and/br 
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0 increase of body fat mass. 



5 



including any oomtrination then»)f. 

in an individual by administering an effective dosage of a medicament comprising a 
Slirelin-like compound to said individual prior to a meal. 



wherein the ghreiirvfilce compound comprises a dtaioture defined by fbmiula I 
10 - OiX-Oi^ - (XV Z^ Wherein 

is an optionally present protecttng group 

each is independently selected trom an amino add, wherein said amino add is 
1 5 selected from naturally oooumng and synth^c amino ddds, 

is any amino acid selected from naturally occumng and synthetic occuning amino 
acids, said amino acid being modified with a bulky hydrophobic group, preferably an 
acyl group, or a fatty add, 

20 

each X' is independently selected from an amino add. wherein said amino add is 
seiedBd from naturally occuning and qmfheiic amino adds. 

wherein one or more of X' and X« optionally may be modified by a bulky hydropho- 
25 bic group, pteferably an acyl group, or a fatty add, 

2? is an opttonaify present protecting group, 

m is an integer in the range of fiom 1-10 

30 

n is 0 or an integer In the range of fiom 1-35. 

Prefemed combinations are: a); b): c): d); e); and f) In isolation; as well as a) + c); a) 
•^d):a)+e);a) + f):b) + c):b) + d):b) + e>;b)^-f);a)4.c) + d);a) + c) + e);a).i-c)* 
35 1)ia) + d) + e);a)-i-d)+f):a)i-e) + f):a) + c)i-d) + e);a) + c) + d) + 1);a) + d) + e) 
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+ l);a) + c) + d) + e) + f):b) + c) + d):b) + c) + e);b) + c)+1);b) + d) + e);b) + d) + 

0;b) + e) + f);b) + c) + d) + e);b) + c) + d) + 0;b) + d)-»'e)-»'f); and b) •►c) +d) + e) 
+ 0- 

5 Detailed Oescripfion of the Invention 
Definitions 

Affinity: the strength of bfriding between receptors and their rigandSp for example 
10 between an antibody and ita antjgen. 

Amino Add Residue: An amino acid formed upon chemical digestion (hydrolysis) of 
a polypeptide at its peptide linkages. The amino add residues described heiBin are 
preferabty in the "L" fsomerto fomi. However, the amino add encompasses every 

15 amino add such as L-amino acids D-amino add, alpha -amino acid, beta -arrtfno 
add. gamma -amino add. natural amino add and synthetic amino add or the like 
as long as the desired fundtonal pniiperty is retained by the polypeptide. NH2 refers 
to the free amino group present at the amino terminus of a polypeptide. COOH 
tiers to the free carboxy group present at the carljoxy terminus of a polypeptide. In 

20 keeping vrfth standard polypeptide, abbreviations for amino add resklues are shown 
in the fbOowrng Table of Correspondence: 



25 



30 



TiWLE OF CORRESPONDENCE 
SYMBOL 



35 



l-Utter 


3^.etter 


AMINO ACID 


Y 


Tyr 


tyrosine 


G 


Gly 


glycine 


F 


Ph© 


phenylatanine 


M 




methionine 


A 


Ala 


alanine 


S 


Ser 


serine 


1 


lie 


isoleucine 


L 


Leu 


leudne 


T 


Thr 


thretmine 


V 


Vai 


valine 
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10 



p 


Pro 


proline 


K 


Lys 


lysine 


H 


His 


hrstidlne 


Q 


Gin 


glutamine 


E 


GIu 


glutamic add 


Z 


Glx 


GIu and/or Gin 


W 


Trp 


tryptophan 


R 


Arg 


arglnine 


D 


Asp 


aspaiticacid 


N 


Asn 


asparagine 


B 


Asx 


Asn and/or Asp 


C 


Cys 


cysteine 


X 


Xaa 


Unknown or other 



It should be noted that all amino dtid t^stlAu^ sequences represented herein liy fbr- 
mutee have a left-fo^ight orientation in fte conventional dlredton of arrano tennlnus 
to cartjoxy tennlnus. In addieon. the phrase "amino add residue" is broadty defined 
to include the amino acids listed In the Table of Con«apondenoe and modified and 
nonmaturaBy occuning amino acids. Furthermore, it should be noted that a dash at 
the beginning or end of an amino acid residue sequence indicates a peptide bond to 
a further sequence of one or more amino acid residues or a covalent bond to an 
ammo-terminal group such as NH2 or ace^ or to a carbe»Qr-tsrmlnai group such as 
COOH. 



Appetite; Appetite in an individual is assessed by measuring the amount of food 
ingested and by assessing the individual's desire to eat Appetite (i.e.. hwiger) is 
typically assessed wlih a short questionnaire given to individuate on a random basis 
several times a week. Typically, subjects rate their hunger, preoccupation with tbod. 
and desire to eat greater quantities and dHferent types of food by answering the 
questions using analogue scales ranging ftom 1. not at all. to 5. extremely. 

BMI measures your height/weight ratio. It Is detemilned by calculating weight In kilo- 
grams divided by the square of height In meters. The BMfnonnal" range Is 19-22. 
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Body fiat mass: Body fat mass can be measure e.g. by the fat fold technrque: In this 
technique, a pinoeMype caliper is used to measure subcutaneous fat by detennlning 
skin fDfd thickness at represenlatlve sHes on the body. These skin fold measure- 
ments are then used to compute body fed by either adding the scores from the vari- 
5 ous measurements and using this value as an indication of the relative degree of 

fatness among lndi\rfdiials or by using the measurements In mathematical equations 
that have been deveJoped to predict percent body fat 

Concentration equivafent: A concentnation equivalent is an Equivalents dosage b&- 
10 ing defined as the dosage of a ghr^n-like compound iiaving in vitro and/or in vivo 
the same response as evaluated from a dosage-n^ponse cun^e as wild-type ghre- 
lin. 

Dissodaton constant, Kd: a measure to describe the strength of binding (or affiniiy 
15 or avldiiy) befvireen receptors and their ligands, for example an antibody and its anti- 
geixThe smaller Kd the stronger binding. 

Fusion Polypeptide: A polypeptide comprised of at least tvvo polypeptides and a 
[inking sequence to operath^ly link the two polypeptides info one continuous poly- 
peptide. The two polypeptides linked In a fusion polypeptide are typically derived 
20 fnom two Independent sources, and therefore a fusion polypeptide comprises two 
linked polypeptides not nornially found linked In nature. 

Ghrelln: a polypeptide as described in Kojima IWI, Hosoda H, Date Y, Nakazato M. 
Matsuo H. Kangawa K 1999 Qhrelin is a growBi-homione-reieasIng ac^ted peptide 
25 from stomach. Nature 402:656-660. Human 28 aa ghrelin has the amino acid of 
SEQ ID NO:1. 

GHS: growth hormone secretagogue 

30 GHS-R 1 a: the receptor for GHS. GHS-R la is also denoted GHS la. 

ImmunologicalJy distinct The phrase Immunologically distinct refers to the aWB^ to 
distinguish between two polypeptides on the ability of an antibody to specifically bind 
one of the polypeptides and not specificalJy bind the other polypeptide. 

35 Indivkiuai: A living animal or human in need of susceptible to a condition, in parficu- 
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lar a cachectic candition as defined hersln. In prefiBrred embodiments, the subject Is 
a mammal, including humans and non-human mammals such as dc^, cats, p^s, 
cows, sheep, goafs, horses, rats, and mice. In the most piefened embodiment, the 
subject is a human. 

Isolated: is used to describe the various ghrelin-iike compounds, pdypepfides and 
nudeottdes disdosed herein, that has been identified and separated and/or recov- 
ered from a component of its natural environment Contaminant components of Hs 
nahnal environment are materials that vrouid typically interfere with diagnostic or 
ttierapeutic uses for the po^pSde, and may include enzymes, hormones, and 
other proteinaoeous or non-pmteinaceous solutes. In prefened embodiments, the 
polypeptide vmII be purified. 

Modified amino add: an amino add wherein an aitHrary group thereof is chemically 
IS modified. In partcular, a modified amiho add chemicafiy modffiM at the alpha - 
cartjon atom in an alpha -amino add is preferable. 

Monodonal Antibody: The phrase monoclonal antibody in its various grammatical 
ftomns refers to a population of antibody molecules that contains only one species of 
20 antibody combining site capable of immunoreacfing with a particular antigen. 

HfluWmeric: A polypeptide molecuie comprising more than one polypeptide. A mul- 
timer may be dimeric and contain two poiypepHdes and a multlmer may be trimario 
and contain three polypeptides. Multimeis may be homomeric and contain two or 
25 more fOentfcat polypeptides or a multlmer may be heteramerio and contain two or 
more nonidentScal polypeptides. 

Polyclonal antibody: Pdydonal antibodies is a mfadure of antibody molecules recog- 
nising a spedRc ghien antigen, hence polydonal antibodies may recognise different 
30 epitopes within said antigen. 

Polypepfide: The phrase polypeptide refers to a molecule compiising amino add 
residues which.do not contain linkages other than amide linkages between adjacent 
amino add residues. 
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ReoBpton A rBceptor a molecule, such a& a protein, glyooprotein and the likSt that 
can specifically (non-randomly} bfnd to anclher molecule. 

Secretagogue: a growth hormone secretagoguep le. a substance stimulating growth 
homione release, such as ghrefin or a ghrelln-iike compound. 

Specificity: The temi specificity refers to the number of potential antigen binding 
sites which Immunoreact with {specifically hind to) a given polypeptide. The poly- 
peptide may be a single polypeptide or may be two or more polypeptides joined by 
disulfide bomfir^. 

Indications 

The present Invention relate to the i^e of a ghrelin-ake compound in the treatment 
or prophylaxis of conditions e.g. felatmg to pathological weight or lat loss, including 

a) prophylaxis or treatment of cachexia, and/or 

b) prophylaxis or treatment of lipodystrophy, and/or 

c) stimulation of appetite, and/or 

d) sthmulatlon of food fritake. and/or 

e) stimulation of weight gedn, and/or 

f) Increase of body fat mass, 

Cachexia 

The word cachexia comes from the Greek kakos for ''bad" and hexfs for "condltton." 
Cachexia is one of the most distressing and devastating symptoms of several se^ 
vere diseases, such as cancer, robbing people of Iheir energy, sense of well-being, 
and quality of IHOr and increasing their dependence on others. Cachexia often ac- 
companies rttalignancies of the pancreas, stomach, esophagus, lung, and intestines. 

The foremost sign of cachexia is weight loss, not only of fatty tissue but also of mus- 
cle tissue and even bone. This non-«atly tissue is also known as "lean body mass." 
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In addition, there is loss of appetite (anorexia), weakness (asffienia), and a drop in 
hemoglobin level (anemia). 

Treatment of cachexia is not simply a matter of eating more. Even If the person 
wants to eat. even If he or she tries to eat even If the person is given nutrients 
S through a stomach tulae or intravenously, the condition will normally rwt be reversed. 

Recent research has revealed that the condition is now regarded as part of the 
tsod/s reaction to the presence of ttie underiying disease. Recent research also 
indicates ttiat. in some cases, tumors themselves produce substances that induce 
ca Alexia. 

10 Cadtexia. or wasting, as it may also be called Is seen with several diseases, such 
as Ali>S, cancer, chronic heart failure, chronic lung disease, such as COLD, COPD, 
liver cirrhosis, renal failure, arKi autoimmune dis^ises such as rheumatoid arthritis 
and systemic tupus, sepsis and severe infection. Funhennore, wastrhg f9 also seen 
in aging. 



15 



Lipodystrophy 



Upodystrophic syndromes encompass a heterogeneous group of rare disordeis 
characterized tjy partial or generalized loss of adipose'tissue depots [Am J Med 

20 2000 108, 143-15g. There are several different types of lipodystrophies and the 
degree of fat loss may vary from very small depressed areas to near complete ab- 
sence of adipose tissue Some patients may have only cosmetic problems while oth- 
ers may also have severe metabolic complications such as dyslipldemia, hepatic 
steatosis, and severe ir^sulln resistance [Trend Endo Meta 200011:410-4161. These 

25 disorders can either be inherited (familial or genetic lipodystnDphies) or can occur 
secondary to various types of illnesses or drugs (acquired lipodystrophies). 

Sfimuiatfon of appetite, food Intaice, weight gain* increase of body fat mass 

30 As written above, ^ciiitating a weight gain and facilitating maintenance of weight in 
particular in individuals suffCTng from a pathologically weight loss, is not only a 
matter of stimulating appetite and/or food intake. 



07-04-04 

I 



M./U4 2UU4 15:i2 FAX 33320S84 HOIBBRG A/S ^ pvs Qoao g^Q 

18 

Accordingly, in one aspect the present invention relates to the stimulation of appetite 
by adtnlntetering a ghrelln-like compound. Stfanulataon ot appetite, does not 
necessarily lead to an increase In food intake, and aooordingly. the present invention 
further relates to in another aspect 

5 

the stimulation of food intake by administering a ghielin^ike compound. 

And In a third aspect stimulation of weight gain by administering a ghreUn-like com- 
pound. 

10 

Preferably the ghrelin-Uke compound ts useful lor stimulating fbod intake and weight 
gain, more preferably the ghreUn-Dke compound is useful for stimuialing weight gain. 

As discussed below it is prefened that the ghreUn-like compound is administered 
15 Prior to a meal, such as within 45 minutes of a meal. Furthemiore. it is preferred that 
the ghreHn-Uke compound is »lministered subcutaneousiy. 

Furthermore, the ghreifn-fike compounds may be edminfelered to estate 
maintenance of physical functioning, and/or facilitate recovery of physfcal function, 
for example in individuals recovering from major suigeries. such as insenton of a hip 
pnssttiesis, amputations, and bone fractures. 



20 



25 



In particular the present frwentkMi is useful for treatment of under weight subjects, or 
for prevent- ng loss of weight to a stage of under weight Under weight subjects 
include those having a body weight about 10% or less. 20% or less, or 30% or less. 

^ "nomiar weight range or Body Mass Index CBIWI")."NQrmaP ' 
I weight ranges are well known in the art and take Into account factois such as a 

patient age. height, and body type. 



30 



Increasing weight or appetiie can be useful for maintaining weight or producing a 
weight or appetite gain m an under weight subject, or in a patient having a disease 
or undergoing treatment that affects weight or appetite, in addition, for example, 
fami animals such as pigs, cows and chickens can be treated to gain weight 
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An Increase in the body fat mass of an individual can be readily assess fay the 
skHled person using a number of state of the art techrtfques. In one embodiment the 
invention relates to an Increase in body fat mass without the individual gaining 
weight overall. 

S 

Subcutaneous administration 

It is important to note that ghrelin receptors are found In a number of places in the 
organism tiesides on the GH producing cells and in the hypothalamic centeis for 

1 0 appetite etc. control. It the CNS these receptors are tuned to receiving signals from 
local ghrefin containing neurons. Peripherelly secreted oraitiflctatly adrrunistered 
ghrelin will not reach suc4i sites due to the blood brain bam'er. however cun^ntly 
available so-called GH secretagouges, which are small organic compounds such as 
MK-0677, wll pass the blood brain barrier and also reach these sites -and conse- 

15 quenUy have flie danger of causing unwanted side effects. Thus such compounds 
which do have the advantage of bang for example orally active wlU not be optimal 
for mimjcking the natural pre-meai, appetite inducing surge of ghrelin. since ttiey will 
reach basically all ghrelin receptors in the body. Jn contrast, by using tiie natural 
peptide, ghrelin itself or homologues fliereof, and administering tt peripherally - as in 

20 the present invention - It Is ensured that only the relevant appetite regulating ghre- 
lin receptors are reached and stimulated. 

Any parenteral ddministrafion fonn ttiat will ensure tiiat the ghrelin receptors which 
normally are the target for peripherally produced ghrelin in tiie piemeal situation will 
25 be exposed to sufficient levels of the bioactf ve form of ghrelin to ensure robust and 
appropriate appetite smulatlon without causing desensltization of the system may 
be part of ttie present invention. However, taken into consideration that the individu- 
als to be treated possibly will have to receive treatment for a longer period, such as 
weeks or monttis, it Is preferred tiiat the administration fonm is well suited herefor. 



30 



According^, it is prefen^d tiiat the ghrelln-llke compound according to the Invention 
Is administered subcutaneously In an amount sufficient to allow sufficient levels of 
the bioacBve forni of ghrelin. i.e. ttie acylated forni, to reach the receptors In time, 
such as prior to tiie forthcoming meal. 



35 
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The present fnvOTtfan preferably deals with methods for administering ghrelin in a 
way which mimics the physlologicalty pre-meal situation as closely as possible yet 
provMIr^ patients in need of Increased food intake, for example liagile eWerly. post 
operative patients^ patients with Iwt appetSe as part of cachexia ffbr example pre- 
cipitated by cancer, cardiac dtse^ etc. vrfth a sufficient extna stimulatory input to 
their appetts regulating ghrelin receptors, which normally are reached by ghrelin in 
the pre-meal situation. 

Bolue administration 



Furthemiore, from a molecular pharmacological point*of-view it is important to note 
that It has been found that the ghrelin receptor normally Is exposed to shortlived 
surges In the concentrations of the natural agonist ligand. ghrelin. The GHS-R 1a 
receptor belongs to the class of receptors, so-called G protein coupled receptors or 

1 5 7TM receptors, that upon continued exposure to an agonist will be desentizised, 
intemaltzed and down-regulated. These mechanisms, whidi are inherent to the 
overall signal tnansduction system, Involve processes such as receptor phosphory- 
lation (which in itself decreases the affinify of the receptor fbr the agonist) binding of 
Inhibitory proteins sudi as anrotin (which sten'cally block the binding of signal trans- 

20 ducBon molecules such as G proteins). Other part of the agonist mediated desensi- 
tizatlon process is receptor internalization (i.e. physical removal of the receptor from 
the cell surface where it oould bind the agonist) as well as receptor down regulation 
0*e. decreased production / expression of the receptor). Receptor intemali2Btion 
could after short-Hved exposure of the receptor to agonist be followed by a re- 

26 sensitization process, where the receptor is dephosphor^rtated and recycled to the 
cell surface to be used again. Without being bound by theory, it is believed that, 
upon prolonged sUmulaUort, which would occur for example during a long-ta^ng 
continuous infusion of the agonist the receptor down-regulation process ensures 
that the taiget cell Is adjusted in Its signal transducBon system etc. to this situation. 



TTie present inventton provides a procedure for an opt&nal administration of ghrelin 
to patients in order to obtain a maximal response and avoid for example desensiti^ 
zation mechanisms. 
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Accorcfingfy, the present invention relates In one aspect to admintstiation of the 
ghrelin-nke compound In boluses, preferably a bolus prior to each main meal. It has 
been found, in contrary to the pn^longed admrnistratron processes in the prior art, 
that a bolus administration leads to not only stimulation of appeOto, but also to 
stimulafion of feed intake and more important to stimulation of vwelght galn. 

Wlibout being bound by theory, it is believed that premeal subcutaneous injection, 
intravenous Injection or short-tenm infusions of appioprial^ doses of ghrelin vwll en- 
sure that a robust stimulation of appetite inducing ghrelin receptors will be obtained 
with minimal constraint to the mobility etc. of the patient Thus for example patients 
vwth hip fractunes can in the post operative situation be f reated in the premeal period 
and if required during the meal as such, but will be free to move around and partici- 
pate in the important post operative physicotherapeutic regimens. 

GhrailivJIke compound 

A ghrefin-llke compound according to the invention described her^n Is a compound 
comprising a structure defirted by fomriula I 

2' - (X^)n, - (X^ - (X V Z^ wherein 

2** Is an optlonany present protei^g group 

each is independently selected from an amino acid, wherein sakl amino acid is 
selected from naturally occun-lng and synthetic amino acids, 

X^ is any amfrio ackl selected from naturally occurring and synthetic occuning amino 
adds, said amino acid being modified with a bulky hydrophobe group, pmferably an 
acyl group, or a fatty add, 

each is Independently selected from an amino add, wherBin said amino add is 
selected from naturally occurring and synthetic amino ackls. 

wherein one or more of X^ and X^ opfionally may be modffled by a bulky hydropho- 
bic group, preferably an acyl group* or a fatty add. 
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fs an optionally present protecb'ng group, 
m Ks an Integer in the range of from 1-10 

5 

n fs 0 or an Integer in the range of from 1-35. 

Accordingly, the term *ghre!In-Olce expound* includes the nebirafly occuning 28 aa 
human ghielln, the amino add of which is shown In SEQ ID NO: 1 . as wefl as the 
10 naturally occurring 27 aa human ghrelln. Vhe amino add of wWch is shown fn SEQ 
ID NO: 2, Thus, the present Invention relates to the use of ghrelln or a peptide ho- 
mologous thereto. Ghrelin is described by KbJIma in Nature (1999). vol. 402,656- 
560. 

15 The present invention indudes diaslereomers as well as tfieir racemic and resolved 
enanfiomerlcslly pure forms. Ghrenn-lilce compounds can contain D-amino acids, L- 
amlno adds, alpha-amino add, beta-amho acid, gamma-andno add, natural amino 
acid and synthefic amino add or the like or a combination thereof. Preferably, amino 
adds present in a ghrelin-like compound are the L-enantiomer. 

20 

The ghrelin-Uke compound comprises an amino acid modified with a bulky hydro- 
phobic group. The number of amino adds N-ternimally to the modified amino add is 
preferably within the range of from 1-9. Accordingly, m is prefsTably an integer in the 
range of from 1-9. such as of finom 1-8, such as of from 1-7, such as of from 1 -6. 
25 such as of from 1-5, such as of firom 1-4, such as of from 1-3. such as of from 1-2, 
such as 2. 

It Is more preferred that the number of amino adds N-tennfnaliy to the modified 
amino add is low, such as of from 1-3, such as of from 1-2. Most preferably 2 
30 amino adds are positioned N-temiinal to the modified amino add. 

In a preferred embodiment {X% has a Gly residue In the N-temiinal part of the se- 
quence. Accordingly, in preferred embodiment (X^)« is selected from the sequences: 



07-04-04 



07/04 2004 15:12 FAX d3320da4 



B0IBER6 A/S 



PVS 



@025 



P799DKD1 

as 

Gly. 6ly-Ser. Gly-Cys. GJy-Lys, Gly^p, Giy-Giu. Gly-Arg. Gly-His, Qly^Asn, Gly- 
Gin, Gly-Thr. and Gly-Tyr. 

More preferabiy (X% is selected from , Giy-Ser. and Gly-Cys. most preferably frofn 
5 Gly-SBr. 

In another words, in a prefened embodiment tlie ghrelirMike compound Is selected 
from a compound of 

1 0 fbmnula H - Gly- pO^i - (X^ - (X V 

fomiula III - Gly- Ser- (X^) - Oi\'Z^ and 
fbmnula IV - Gly - (X^) - (X V 2^ 

15 

And more preferably the ghr^in-like compound has fonmula III. 

As described above, X^ may be any amino acid modified wfth a bulky hydrophobic 
group, in particular is selected from the group of modified Ser. Cys. Asp, Lys, 
20 Tip. Phe, He. and Leu. More preferably X^ Is selected from the group of modified 
Ser. modified Cys and modified Lya, and most preferably X^ is modified Ser, 

Furthemriore, (X')m - (X*) is preferably GV-Xaa-Ser*, or Gly-Xaa-Cys^ wtfierein Xaa 
Is any amino add, more preferably (X})„ - (X^) is Gly^Ser^er*, or Gly-Ser-Cys", 
25 wherein * Indicates that the amino acid residue is modified with a bulky hydrophobic 
group. 



preferably oomprfses a sequences which Is a fragment of ghrelin, or a variant 
of a firagment of ghrelin. such as human ghrelin. Accordingly, (X^„ preferably com- 
30 prises a sequenoe selected from one or more of the sequences shown beteiw: 

Phe Leu Ser Pro Glu His Gin 
Phe Leu Ser Pro Glu His 
Phe Leu Ser Pro Ghj 
35 Phe Leu Ser Pro 
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Phe Leu Ser 

PheLeu 

Phe 

5 In a pnefeired embodiment the length of the ghrelln-like compound is substantially 
similar to tha length of human ghr^in. i.e. 27 or 28 amino adds. Accordingly, n is 
prsferably an integer in the range of Itiom 1-25. such as of from 1-24. such as from 
1-15, such ^ of from 1-10, or such as of from 10-25, such as of from 10-24, such as 
of from 15-25, such as of from 15-24, 

10 

pc^n may be selected from any fragment of ghrelin» such as human ghrelln, and 
accordingly. CK% may be selected from one or more of the sequences shown below 
or a homofogue tti^eof; 

15 Phe Leu Ser Pro G!u His Gtn Aig Val Gin Gin Arg Lys Glu Ser Lye Lya Pro Pro 



30 



25 



20 



Ala Lys Leu Gin Pro Arg 

Phe Leu Ser Pro Glu Hts Gin Aig Val Gin Gin Arg Lys Glu Ser Lys Lys 
Ala Lys Leu Gfn Pro 

Phe Leu Ser Pro GJu His Gin Arg Val Gin Gfn Arg Lys Glu Ser Lys Lys 
Ala Lys Leu Gin 

Phe Leli Ser Pro Glu His Gin Arg Val Gin Gin Arg Lys Glu Ser Lys Lys 
Ala Lys Leu 

Phe Leu Ser Pro Glu His Gin Arg Val Gin Gin Arg Lys Glu Ser Lys L^ 
ASa Lys 

Phe l..eu Ser Pro Glu His Gin Aig Val Gin Gin Arg Lys Glu Ser Lys Lys 
Ala 

Phe Leu Ser Pro Glu Hfs Gin Arg Val Gin Gin Arg Lys Glu Ser Lys Lys 
Phe L^ Ser Pro Glu His Gin Aig Val Gin Gin Arg Lys Glu Ser Lys Lys 
Phe Leu Ser Pn3 Glu His Gin Arg Val Gin Gin Aig Lys Glu Ser Lys Lys 
Phe Leu Ser Pro Glu His Gin Arg Val Gin Gin Aig Lys Glu Ser Lys 
Phe Leu Ser Pro Glu His Gin Arg Val Gin Gin Arg Lys Glu Ser 
Phe Leu Ser Pro Glu His Gin Arg Val Gin Gin Aig Lys Glu 
Phe Leu Ser Pro Glu His Gin Arg Val Gin Gin Arg Lys 
Phe Leu Ser Pto Glu His Gin Arg Val Gin Gin Aig 
Phe Leu Ser Pro Glu His Gin Arg Val Gin Gin 



Pro 



Pro Pro 



Pro Pro 



Pro Pro 



Pro Pro 



Pro Pro 



Pro Pro 
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Phe Leu Ser Pro Glu His Gin Arig Val Gfn 
Phe Leu Ser Pro Glu H?s Gin Arg Val 
Phe Leu Ser Pro Glu His Gin Aig 
Phe Leu Ser Pr> Gfu His Gin 
5 Phe Leu Ser Pro Glu Hfs 

Phe Leu Ser Pro Glu 
Phe Leu Ser Pro 
Phe Leu Ser 
Phe Leu 
10 Phe 

Or selected from 

Phe teu Ser Pro Glu His Gin Lys Val Gin GJn Arg Lys Glu Ser Lys Lys Pro Pro 
15 Ala Lys Leu Gin Pro Arg 

Phe Leu Ser Pro Glu His Gin Lys Val GJn Gin Arg Lys Glu Ser Lys Lys Pro pro 
Ala Lys Leu Gin Pro 

Ph$ Leu Ser Pro Glu His Qln Lys Val Gin Gin Aig Lys Glu Ser Lys Lys Pro Pro 
Ala Lys Leu Gfri 

20 Phe Leu Ser Pro Glu His Gin Lys Val Gin Gin Aig Lys Glu Ser Lys Lys Pro Pro 

Ala Lys Leu 

Phe Leu Ser Pro Glu His Gin Lys Val Gin Gin Arg Lys Glu Ser Lys Lys Pro Pro 
Ala Lys 

Phe Leu Ser Pro Glu His Gin Lys Val Gin Gin Arg Lys Glu Ser Lys Lys Pro Pro 
25 Aia 

Phe Leu Ser Pro QIu His Gin Lys Val Gin Gin Arg Lys Glu Ser Lys Lys Pro Pro 
Phe Leu Ser Pro Glu His Gin Lys Val Gin Gin Arg Lys Glu Ser Lys Lys Pro 
Phe Leu Ser Pro Glu His Gin Lys Val Gin Gin Arg Lys Glu Ser Lys Lys 
Phe Leu Ser Pro Glu His Gin Lys Val Gin Gin Aig Lys Giu Ser Lys 

30 Phe Leu Ser Pro Glu His Gin Lys Val Gin Gin Arg Lys Glu Ser 

Phe Leu Ser Pro Glu His Gin Lys Val Gin Gin Arg Lys Glu 
Phe Leu Ser Pro Glu His Gin Lys Val Gin Gin Arg Lys 
Phe Leu Ser Pro Glu His Gin Lys Val Gin Gin Arg 
Phe Leu Ser Pro Glu His Gin Lys Val Gin Gin 

35 Phe Leu Ser Pro Glu His Gin Lys Val Gin 
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Phe Leu Ser Pro GIu His Gin Lys Vai 
Phe Leu Ser Pro GIu Hts Gin Lys 

Or selected ftorn 

5 

Phe Leu Ser Pro GIu His Gin Arg Ala Gin GJn Arg Lys GIu Ser Lys Lys Pro Pro 
Ala Lys Leu Gin Pro Arg 

Phe Leu Ser Pro GIu Hte Gin Arg Ala Gin Gin Arg Lys Ghi Ser Lys Lys Pro Pro 
Ala Lys Leu Gin Pro 

10 Phe Leu Ser Pro GIu His Gin Arg Ab Gin Gin Arg Lys GIu Ser Lys Lys Pro Pro 

Ala Lys Leu Gin 

Phe Leu Ser Pro GIu His Gin Arg Ala Gin Gin Arg Lys GIu Ser Lys Lys Pro Pro 
Ala Lys Leu 

Phe Leu Ser Pro GIu His Gin Arg Ala Gin Gin Arg Lys GIu Ser Lys Lys Pro Pro 
15 Ala Lys 

Phe Leu Ser Pro GIu His Gin Arg Ala Gin Gin Arg Lys GIu Ser Lys Lys Pro Pro 
Ala 

Phe Leu Ser Pro GIu His Gin Arg Ala Gin Gin Arg Lys GIu Ser Lys Lys Pro Pro 
Phe Leu Ser Pro GIu His Gin Arg Ala Gin Gin Arg Lys GIu Ser L^ Lys Pro 

20 Phe Leu Ser Pro GIu His Gin Arg Ala Gin Gin Arg Lys GIu Ser Lys Lys 

Phe Leu Ser Pro GIu His Gin Arg Ala Gin Gin Arg Lys GIu Ser Lys 
Phe Leu Ser Pro GIu Hts Gin Arg Ala Gh Gin Arg Lys GIu Ser 
Phe Leu Ser Pro GIu His Gin Arg Ala Gin Gin Arg Lys GIu 
Phe Leu Ser Pro GIu His Gin Arg Ala Gin Gin Aig Lys 

25 Phe Leu Ser Pro GIu His Gin Arg Ala Gin Gin Arg 

Phe Leu Ser Pro GIu His Gin Arg Ala Gin Gin 
Phe Leu Ser Pro GIu His Gin Arg Ala Gin 
Phe Leu Ser Pro GIu His Gin Arg Ala 

30 Or selected from 

Phe Leu Ser Pro GIu His Gin Lys Ala Gin Gin Arg Lys GIu Ser Lys Lys Pro Pro 
Ala Lys Leu Gin Pro Arg 

Phe Leu Ser Pro GIu His Gin Lys Ala Gin Gin Arg Lys GIu Ser Lys Lys Pro Pro 
35 Ala Lys Lau Gin Pro 
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Phe Leu Ser Pro 6iu Hi$ Gin Lys Ata Gin Gin Arg Lys Glu Ser Lys Lys Pro Pro 

Ala Lys Leu Gin 

Phe Leu Ser Pro Glu His Qln Lys Ala Gin Gin Ara Lys Glu Ser Lys Lys Pro Pro 
Ala Lys Leu 

5 Phe Leu Ser Pro Glu Hfe Gin Lys Ala Gin Gin Arg Lys Qhj Ser Lys Lys Pro P«> 

Ala Lys 

Phe Leu Ser Pro Glu His Gin Lys/M^ Gin Gin Arg Lys Glu Ser Lys L^ Pro Pro 

Ala 

Phe Leu Ser Pro Glu His Gin Lys Ala Gin Gin Arg Lys Glu Ser Lys Lys Pro Pro 

10 Phe Leu Ser Pro Glu His Gin Lys Ala Gin Gin Arg Lys Glu Ser Lys Lys Pro 

Phe Leu Ser Pro Glu His Gfn Lys Ala Gin Gin Arg Lys Glu Ser Lys Lys 

Phe Leo Ser Pro Glu His Gin Lys Ala Gin Gin Arg Lys Glu Ser Lys 

Phe Leu Ser Pro Glu His Gin Lys Ala Gin Gin Arg Lys Glu Ser 

Phe Leu Ser Pro Glu His Gin Lys Ala Gin Gin Arg Lys Glu 

15 Phe Leu Ser Pro Glu His Gin Lys Ala Gin Gin Arg Lys 

Phe Leu Ser Pro Glu His Gin Lys Ala Gin Gin Arg 

Phe Leu Ser Pro Glu His Gh Lys Ala Gin Gin 

Phe Leu Ser Pro Glu His Gin Lys Ala Gin 
Phe Leu Ser Pro Glu His Gin Lys Ala 



20 



In another embodiment {X')„ comprises or consists of a sequence selected from the 



Phe Leu Ser Pro Glu His Gin 
25 Phe Leu Ser Pro Glu His 

Phe Leu Ser Pro Glu 

Phe Leu Ser Pro 

Phe Leu Ser 

Phe Leu 
30 Phe 

Functionality 



The ghrefln-lfke compound described herein are active at the GHS receptor. The 
35 compounds can bind to the receptor, and preferably, stimulale receptor acfivBy. 
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GHS receptor acfivily can be measured usfng dmerent techriques such as detecting 
a Chang© In the Intraceflular conformation of (he GHS receptor, In the G-protein cou- 
pled activities, and/or in the intraceHu^mess^igera. 

s' 

One simple measuiB of the abiTity of a ghrelin like compound to activate the ghreOn 
receptor is to mCTsure Its EC50, Le. the dose at which fte compound is able to acti- 
vates the signalling of the receptor to half of the maximal effect of the compound. 
The ghrelin receptor can either be express^ endcgenously on primary cells cul- 
10 tures, for example pftuitaiy cells, or heterologously expressed on cells transacted 
with the ghrelin receptor. Whole cell assays or assays using membranes prepared 
form either of these cell ^pos can be used depending on the type of assay. 

As the ghrelin receptor is generally believed to be primanTy coupled to the Gq sig- 
1 5 nalHng pathway, arvy suitable assay vWch monitor activity In the Gq/G1 1 signainng 
pathway can be used, for example: 

1 ) an assay measuring the activafion of Gq / Gil perfontied fbr example by meas- 
urement of GTPgS binding combined with, e.g.. antl-Ga-q or -11 antibody pr&- 

20 dprtation in ord«- to increase the signal to noise ratio. This assay may also de- 

tect coupRng to other G-proteins than Gq/11. 

2) An assay which measure the activity of phopholipase C (PLC) one of the first 
down-stream effector molecules in the pathway, for example by measuring the 

25 accumulation of inositol phosphate which is one of the products of PLC, 

3) More down stream In the signalling cascade is the mobilization of calcium from 
the intracellular stores 

30 4) Further mora down stream signalling molecules such as the activity of different 
Kinds of MAP kinases (p38, jua ecL), NF-k-B translocation and CRE driven 
gene transcription may also be measured. 

Alternatively binding of fluorescenHy lagged arresUn to the activated ghrelin receptor 
35 may also be used. 
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In one embodiment the binding of a compound to the receptor GHS-R 1 A can be 
measured by the use of the assay described herein above. 

5 A ghrelirvlike compound according to the Invention preferably has at least about 
50%, at least about 60%, at least about 70%, at least about 80%, or at least about 
90%, functional activity rebtive to 28 aa human ghrelin as determined using the as- 
say descn"bed herein above, and/or an EC50 greater than about t.OOO, gi^alerthan 
about 100, or greater than about 50. or greater than about 10. Greater refers to po- 
10 tency and thus indicates a lesser amount te needed to aiAieve binding inhibition. 

In one embodiment of the invention the compound hes a potency (EC50) on the 
GHS-R 1 A of less than 500 nM. In another embodiment the compound has a po- 
tency (EC50) onihe GHS*R lAofless than 100 nM, such as less than 80 nM, jfbr 
15 example less than 60 nlW, such as less than 40 nM. for example less than 20 nM, 
such as less than 10 nM, for example less than 5 nM. su<* as less than 1 nM, for 
example less than 0.5 nM, such as less than 0.1 nM, for example less than 0.05 nM. 
sudi as less than 0.01 nM. 

20 In a further embodiment the dissociation constant (Kd) of the compound is less than 
500 nM. In a sbll further embodiment the dissociation constant (Kd) of the ligand is 
less than 100 nM, such as less than 80 nM, for example less than 60 nM, such as 
less than 40 nM* for example less than 20 nM. such as less than 10 nM, for example 
less than 5 nM, such as less than 1 nM, for example less than 0.5 nM, such as less 

25 than 0.1 nM, for example less than 0,05 nM, such as less than 0.01 nM. 

Binding assa^ can be r>erfbnmed using recombinantiy produced GHS receptor 
polypeptides present in different environments. Such envinonmeiits indude, for ex- 
ample, cell extracts and purified cell extracts containing the GHS receptor polypep- 
30 tide expressed from recombinant nucleic acrd or naturally occurring nucleic acid; 

and also Include, for example, the use of a purified GHS receptor polypeptide pro- 
duced by recombinant means or from naturally occurring nucleic add vvhich is intro- 
duced Into a different environment 
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Using a recombinantly eocpressed GHS receptor ofifiBrs several advantages such as 
the ability to exprras the receptor In a defined cell system so that a response to a 
compound at the GHS receptor can more raadHy be differentiated from responses at 
other receptors. For example, the GHS receptor can be expressed In a cell line sudt 
as HEK 293. COS 7. and CHO not nontiafly esqjressing ttie receptor by an expres- 
sion vector, wherein the same cell fine without the expression vector can act as a 
control. 

IdentiQf and homology 



The term "identity" or "homolt^y^ shall be construed to mean the percentage of 
amino add residues In ^e candidaie sequence that are identical v^th the residue of 
a corr^ponding sequence to which it is compared, after aligning the sequences and 
introducing gaps, if necessary to achieve the maximum percent identity for the entire 

15 sequent, and not ooneidering any cor^ervaiive substitutions as part of the se- 
quence identity. Neither N- or C-terminal extensions nor insertions shall be con- 
strued as redudng identify or homology. Methods and computer programs for the 
alignment are well known In the sti. Sequence identity may be measured using se- 
quence analysis software (e,g., Sequence Analysis Software Package, Genetics 

20 Computer Group. University of Wisconsin Biotechnology Center, 1710 University 

Ave., Madison. Wis. 537D5). This software matches simBar sequences by assigning 
degrees of homotogy to various subsfituHona. deletions, and other modifications. 

A homologue of one or more of the sequences specWed herein may vary in one or 
25 more amino acids as compared to the sequences defined, but is capable of per* 
forming the same function. I.e. a homologue may be envisaged as a functional 
equivalent of a predetermined sequence. 

As desciibed above a homologue of any of the predetemiined sequences herein 
30 may be defined as: 

i) homologues comprising an amino acid sequence capable of being recog- 
nised by an antibody, said antibody also recognising the 28 aa human ghre- 
iin. prefenably the acylated 28 aa human ghrelin, and/or 

35 
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B) homotogues comprisfng an amino acid sequentse capabfe of binding selec- 
tively to GHS-R la, andAir 



5 



10 



20 



25 



30 



in) homolDuges having a substantially similar or higher binding affinity to GHS-R 
. la than the 28 aa human ghrelin. preiierably the aerated 26 aa human ghre- 

In the above examples, the 28 aa human ghrenn has the sequence shown in SEQ 
10 NO: 1, and when aerated is acylated In posRbn 3. 



The antibodies used herein may be antibodies binding the N-tenninal part of ghreHn 
or the C-temiinal part of ghrelin. preferably the l^tennlnal part Of ghielin. The anO- 
bodies may be antibodies as described in Ariyasu et al. "Delayed short-tenn secre- 
tory regulation of ghrafln in obese animals: Evidensed by a specific RIA for the ac- 
1 6 tive form of ghieUn. Endocrinology 143C9):3341-3350. 2002. 

Examples of homologues comprises one or more conservative amino acid substitu- 
tions including one or more consen/ative amino acid substitutions within the same 
group of predeteimined amino adds, or a plurality of conservative amino acid sul>- 
satuiions, wherein each consenAaiive substitution Is generated by substitution within 
a dilfarent group of predetermined amino acids. 

Homologues may thus comprise consereatlve substltufibns independently of one 
another, wherein at least one glycine (Gly) of said homologue is substituted with an 
amino add selected from the group of amino adds consisting of Ala. Val, I^u. and 
lie. and independently ttiereof, homologues. wherein at least one of said alanines 
(Ala) of said homologue thereof 1$ substituted with an amino acid selected fham the 
group of amino adds oonsisting of Gly, Val. Leu. and lie. and Independently thereof, 
homologues, wherein at least one vaHne (Val) of said homologue thereof is substi- 
tuted with an amino add selected fiom the group of amino adds consisting of Gly. 
Ala. Leu. and lie, and independently thereof, homologues thereof, wherein at least 
one of said leucines (Leu) of said homologue ther^ Is substituted with an amino 
acid selected from the group of amino adds oonsisting of Gly. Ala. Val. and lie, and 
independently thereof, homologues thereof, wherein at least one isoleudne (lie) of 
said homologues thereof is substituted ^ an amino acid seieded from the gmup 



35 
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Of amino adds oonsisisng of Gly. Ala. Val and Leu, and hdependenUy thereof, 
homofogues thereof wherein at least one of said aspartic adds (Asp) of said 
homologue thereof is substituted with an amino add selected from the group of 
amino adds consisting of Glu. Asn, and GJn, and independently thereof, homo- 
logue thereof, vtfhereln at least one of saW phenylalanines (Phe) o1 said homo- 
Ic^es thereto is substituted with an amino add selected from the group of amino 
adds consisting of Tyr, Trp, Hfs, Pro. and preferably selected from the group of 
amino adds oonsfeting of Ty and Trp, and Independently therwf, homolc«ues 
thereof, wherein at least one of said tyrosines (Tyr) of said homologues thereof is 
substituted with an amino add selected from the grwup of amino adds oonslsfing of 
Phe. Tip. His, Pro. prefferably an amino add selected from the group of amino adds 
consisting of Phe and Trp, and independently thereof, homologues thereof, wherein 
at least one of said arginSnes (Arg> of said fragment is substituted with an amino add 
selected from the group of amino adds consisting of Lys and His. and independently 
thereof, homologue thereof, wherein at least one lysine (Lys) of said homologues 
thereof is substituted with an amino add selected from the group of amino adds 
consisting of Arg and Hfs. and independently theteof, homok^ues thereof, wherein 
at least one of said aspargines (Asn) of said homologues thereof is substituted with 
an amino acid selected from the group of amino adds consisting of Asp, Glu, and 
Gin. and independently thereof, homologues thereof, wherein at least one glutamtne 
(Gin) of said homologues thereof is subs&tuted vrfth an amino add selected from the 
group of amino adds consisting of Asp. Glu. and Asn, and independently thereof, 
homologues ttiereof, wherein at least one proline (Pro) of said homologues thereof 
Is substituted vwth an amino add selected from the group of amino acids consisting 
of Phe, Tyr, Trp, and His, and independently thereof, homologues thereof, wherein 
at least one of said cysteines (Cys) of said homolc^ues thereof is substituted with 
an amino add selected Irom the group of amino adds consisting of Asp, Glu, Lys. 
Arg, His. Asn. Gin, Ser. Thr, and Tyr. 

Conservative substitutions may be Introduced In any position of a prefwed piede- 
tennined sequence. It may however also be desirable to introduce non-consen/atlve 
substrtutions, parHculariy, but not limited to, a nori-conservative substitufion in any 
one or more positions. 
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A non-oonservafh/e substitution leading to the formation oT a funcstionaiiy equivafent 
homofogue of the sequences herein would tor exemple S) differ substantially in po* 
farity, for example a residue with a non-polar side chain (Afa, Leu. Pro, Trp, Val. lie. 
Leu. Pile or IWet) substituted for a residue with a polar side chain such as Gly, Ser, 
5 Thr. Cys, Tyr. Asn, or Gin or a charged amino add such as Asp, Glu, Arg, or Lys, or 
substituting a charged or a polar residue for a non-polar one; and/or ri) differ sub- 
stanfialJy in its effect on polypeptide backbone orientation such as substitution of or 
for Pro or Gly by another residue; and/or iii) diffiersubstanfiaDy in electric chaige. for 
example substitution of a negatively charged residue such as Glu or Asp for a posi- 
10 tiveJy charged residue such as Lys, His or Arg (and vice versa); and/or iv) differ sub- 
stantially in steric bulk, for example substitution of a bulky residue such as His, Trp. 
Phe or Tyr for one having a minor side chain. e.g. Ala. Gly or Ser (and vice versa)* 

Substitution of amino ackls may in one emfiodlment foe made based upon their hy- 
1 5 drophobtdly and tiydrophilidty values and the relative simitaitty of the amino acid 
side-chain substituentSp including charge, size, and the like. Exemplary amino add 
substitutions which take various of the foregoing characteristics into consideration 
are well known to those of skill in the art and Indude: arginine and lysine; glutamale 
and aspartate: serine and threonine; giutamine and asparagine; and valine, leucine 
20 end isoleudne. 

In a preferred emt)0dlment the binding domain comprises a homologue ha>rfng an 
amino acid sequence at least 60 % homologous fo SEQ ID NO 1. 

25 More preferably the homology is at least 65 %, such as at least 70 % homologous, 
such as at least 75 % homologous, such as at least 80 % homologous, such as at 
least 65 % homologous, such as at least 90 % homologous, such as at least 95 % 
homologous, such as at least 99 % homologous to SEQ ID NO 1 . 

30 in a more prefenBd embodiment the percentages mentioned above relates to the 
identity of the sequence of a homologue as compared to SEQ ID NO 1. 

Homologues to SEQ ID NO: 1 may be 27 aa human ghrelfn SEQ ID NO: 2, rat ghre- 
lin SEQ ID NO: 3. Additional prefenred sequences are listed in EP 1 197 496 (Kan- 
35 gawa). 
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Other homok^es are the variants d^oibed In EP 1 1 97495 (Kangawa) Incorpo- 
rated hereSn by reference. 

S Bulky hydrophobic group 

The Inilky hydrophobic group of the secretagogue according to the Cnvention i$ any 
bulky hydrophobic gro^p capable of providing the des-acylated 28 aa human 
ghrelin, or an analc^ue thereof, vwth binding affinity to GHS-R 1a. Any suitable 
1 0 amino add may be modified with any suitable buDcy hydrophobic gn^up; In a 

preferred embodiment, a Ser residue (preferably amino add number 3 in the amino 
acid chain) is modffied with tne bulky hydrophobic group. 

When the amino add being modified contair© e.g. - OH, -SH. -NH or -NHz as a 
1 5 substltuent group In a side chain thereof, a group formed by aQflating such a 

substftuent group Is preferred. The mode of linkage may thus be selected from the 
group consteting of ester, eth^, thioester, thioether. amide and carbamide. 

For example. If the modified amino acid is serine, threonine, tyrosine or oxyproline, 
20 the amino acid has a hydroxyl group in the side chain. If the modified amino acid is 
cystine, the amino ackl has a meicapfo group In the side chain. If the modified 
amino ackf fs lysine, aiglnine. histldine, tryptophan, proline oroj^prollne. it has an 
amhio group or Imino group in the side chain. 

25 The hydroxy! group, mercapto group, amino group and imino group described above 
may thus have been chemJcafly modified. That is, the hydroxyl group or meroapto 
group may be etherized, esterified, ihioetherified or thioesterified. The imino group 
may have been iminoetherified. Iminotfrioethieriffed or alkylated. The amino group 
may have been amidated, thioamMated or carbamidated. 



30 



Further, the mercapto group may have been disulfidated, the Iniino group may have 
been amidated or thioamldated. and the amino group may have been alkylated or 
thlocarbamidated. 
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In a preferred embodiment the modified amino add is Ser coupled through an ester 
linkage to the hydrophobic group. 

The hydrophobic group may be any group vwth a saturated or unsaturated alkyi or 
5 acyl group containing one or mom carbon atoms* In one embodiment the bulky 

hydrophobic group {$ an acyl group, including groups fomied by removing a hydroxy! 
group from an organic carboxylic acid, organic sulfonic acid or organic phosphoric 
acid. The organic cart)oxy|ic add includes e.g. fatty adds, and the number of cartson 
atoms thereof is prefi^biy 1 to 35. in tfte organic sulfonic add or organic 
10 phosphoric acki. the number of carbon atoms thereof is preferably 1 to 35. 

Accordingly, the acyl group is preferably selected from a C1-C35 acyl group, such 
as a Cl - C20 acyl group, sudi as a CI - C15 acyl group, such as a C6- C15 acyl 
group, such as a C6 - C12 acyl group, sudi as a C8 - C12 acyl group. 

15 

More preferably the ai^l group Is selected from tlie group of C7 acyl group. C8 ac^ 
group. C9 ac^ group, CIO acyl group. C11 acyl group, and C12 acyl group. Such 
acyl group may be fbimed from octanoic add (preferably caprylic acid), decanolc 
acid (preferably capric acid), or dodecanolc acid (preferably lauhc actd), as well as 
20 monoene or polyene fatty adds thereof 

in one embodiment the aqyi group is seleded from the group of C8 acyl group, and 
C10 acyl group. Such acyl groups may be formed from odanolc add (preferably 
caprylic add}^ or decanolc add (preferably capric add). 

25 

In another embodiment the acyl group is selected from the group of C7 acyl group, 
C9 acyl group, and C11 acyl group, such as from the group of C9 ac^l group and 
C1 1 a^l group. 

30 Furthermore, the modified amino acid may be any amino add wherein a group is 

modified as described in EP 1 197 498 (Kangawa), which is hereby incoipcrated by 
reference. 
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The ghreRn-Dke compound according to the invention may compn'se a prelecting 
group at the isMerminus or the C4&Tnfnii9 or at both. 

A protecting group covalently joined to the N-tenm!nal amino group reduces the re- 
acti\^ of the amino tenninus under in vivo condrtions. Amino protecting grPUfis In- 
clude - C1-10 alky!, -C1-10 substfhited alkyl. -C2-10 aUcenyl, -C2-10 substituted 
atkenyl. aryl, -C1-6 alkyl aryl. -C(0)- (CH2) 1-6-COOH. -C<0)-C1-6 alkyl, -<:(0)-aryl, 
-C (0)-0-Cl-6 alkyl. or-C (0)-0-aiyl. Preferabty. the amino terminus protecting 
group Is acetyl propyl, succfri^, benzyl, benzykucycarbonyl or tbutyloxycarbonyl. 



A protecting group covalently joined to the C-terminal cartK»cy group reduces the 
reactMty of (he cart^oxy temnlnus under In vjvo conditions. The carboxy terminus 
protecting group is preferably attached to me a-carbonyl group of the Jast amino 
add. Carboxy terniinus protec^g groups include amide, methyfamide, and eth- 
15 ylamlde. 

Conjugates 

In another aspect of the present invention, a secretagogue. such as a ghrelirMike 
20 compound, may also be administered in a form, wherein the secretagogue com- 
pound Is conjugated to another enfi^. 

For example the compound may b& a conjugate of ghreiin or a derivative or homo* 
logue thereof and another peptide, such as a peptide having effect on nociceptin 
25 receptor ORL1 . In one embodiment the conjugate is a a conjugate of ghnelin or a 
derivative or homologue tiiereof and Ac-RYY{RK)(Wl)RK).NH2. where the brackets 
show aliowable variation of amino acid residue. Examples of peptides in the conju- 
gate may also be found in US patent applications 2003040472 and US2002004483. 
and US patent 5869046. 

30 

In another preferred embodiment, said secretagogue conjugate includes reactive 
groups which ran react wth available reactive functionalities on blood components 
to form oovalent bonds. The invention also relates to such modifications, such com- 
binations vwtti blood components and methods for their use. These methods include 
35 extending the efTecfh/e therapeutic In v|vo half life of the modified secretagogues. To 
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fonn covalent bonds with the functfonar group on a protein, one may use as a 
chemically reactive group {reactive entfty) a wide variety of active cartoxyJ groups, 
particularly esters, where the hydroxyl moiety Is physiologically acceptable ai the 
tevets required to modify the secretagogues. While a number of different hydroxy* 
5 groups may be employed In these linking agents, the most convenient would be 
hydrosqrsuccinimlde (NHS), N-hydrcoy^ulfosuccrnfmlde (sulfo-NHS), malelmide- 
benzoyi-^uccfnfmide (MBS), gamma-wteimldo-butyrylojv sucdnlmide estar 
(GMBS) and malelmldcproptonfc add (MPA), Primary amines aie tha prindpal tar- 
gets tor NHS estere, Aco^sibte alpha-amlne groups present on the t4-termlnt of 

1 0 proteins react with NHS esters. However, alpha-amino groups on a protein may not 
be desirable or avaflaWe for the NHS coupling. While five amino adds have nitrogen 
In tMeir side chains, only the epsllon-amine of lysine reacts significantly with NHS 
esters. An amide bond is fcffmed when the NHS ester conjugation reaction reacts 
with primary amines releasing N-hydroxysucdnimide as demonstrated in the sche- 

15 matic below. These succinlmlde containing reactive groups are herein referred to as 
succinimidyl groups. In one preferred embodiment of the present invention, the 
functional group on the protein will be a thiol group and the chemically reactive 
group will be a mateimido-containing group such as (GMBA or MPA). GMBA stands 
fbrsfamma-malelmide-bulrylamrde. Such maleimlde containing groups are refen-ed 

20 to herein as maiemido groups. The maleimido group is most seleclh« for sulfhydryl 
gnDups on pepfides when the pH of the reactidn mixture is Icept between 6.5 and 7.4. 
At pH 7.0, the rate of reaction of maleimido groups w8h sulfhydryis is 1000-fcrid 
faster than with amines. A stable thioether Unkage between the maleimido group 
and the sulfhydryl is formed which cannot be cleaved under physiological conditions. 

26 

In one pf^erred embodlent. the secrelagogues of this invention are designed to 
speclfically react with tWol groups on mobile blood proteins. Such a reaction is pref- 
erably established by covalent bonding of a therapeutic peptide modified vWth a 
malelmide link (e.g. prepared from GMBS, lUPA or other maleimides) to a thiol 
30 group on a mobile bkxid protein such as serum albumin or IgG. 

Further, even among free thtol-containing blood proteins, using mafefmldes leads to 
the preferential formatton of secietagogue-malelmide^bumin conjugates, due to 
the unique diaracteristlcs of albumin Itself. The single free thiol group of albumin. 
35 highly conserved among spedes, is tocated at amino add residue 34 (Cs^). It has 
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been demonstrated recently that the Cy$M of albumin has incn^ased reacG>^ rela- 
tfVB to free thiols on other free thiol*con1aintng proteins. This is due in part to the 
very low pK value of 5.5 for the Cysaa of albumin. This Is much lower than typicaJ pK 
values for cysteines residues In general, which are typirally about 8. Due to this low 
5 pK, under normal physiological conditions Cys34 of albumin Is predominantly in the 
ionized form, which dramatically increases its reactivity^ as reported in. In addition to 
One low pK value of Cysa4. another factor which enhances the reactiv^ of Cys34 is its 
location, which is ?n a crevice dose to the surEaoe of one loop of region V of albumin. 
This location makes Cys34 very available to l^ands of all kinds, and Is an important 
10 factor in CysaiS biological role as tree radical trap and free tNol scavenger. Tliese 
properties rr^ke Cys34 highly reactive with secretagogue-maleimides, and the reao- 
tion rate acceleration can be as much as 1000-fold relative to rates of leacUon of 
secretagogue-mateimides with other free^iol containing proteins. 

15 In contrast to Nl-IS-peptides, maleimide-secretagogue conji^tes are generally 
quite stable in the presence of aqueous solutions and in the presence of free 
amines. Since malefmide-conjugates will only react with free thiols, protective 
groups are generally not necessary to prevent the maleimide-secretagogue conju- 
gate firom reacting with itself. In addition, the increased stability of the peptide per- 

20 mits the use of further purificatton steps such as HPLC to prepare highly purified 

products suitatile for In vivo use. LasUy, the increased chentical stability provides a 
product viWi a longer shelf life. 

The desired conjugates of non-specific secretagogues to blood components may be 
25 prepared In vivo by administration of the secretagogues directly to the patient, which 
may be a human or other mammal. The administration may be done in any suitable 
form, such as in the form of a bolus or introduced slowly over time by infusion using 
metered flow or the like. 

30 If desired, the subject conjugates may also be prepared ex vivo by oombtnlng blood 
with derivatlzed secretagogues of the present invention^ allowing covalent bonding 
of the modified secretagogues to reactive functionalities on blood components and 
then returning or administering the conjugated blood to the host. Moreover, the 
above may also be accomplished by first purifying an individual blood component or 

35 limited number of components, such as red blood cells, immunoglobulins, serum 
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albumin, or the fike» and combinir^ the component or components ex vivo with the 
chemicany reactive secretagogues. 

In the following secfions "Ct^ijugatfon to a Bpophilrc campountT, '^Conjugation to a 
5 polymer molecule", "Conjugation to an oligosaccharide moley^ and "Conjugation io 
an organic derfvatoing agenr conjugation to specific types of non-pol^eptlde 
moieties Is desraibed. In general, a secretagogue conji^ate according totiw Inven- 
tion may be produced by culturing an appropriate ho^ cell under conditions condu- 
dve for e)q5resslon of the secrelagc^ue polypeptide, and recovering the polypeptide, 
10 wherein a) tha polypeptide comprises at least one N- or O-glycosylation site and the 
host cell is a eufcaryotic host cell (^pable of in vivo glycosylation. and/or b) the poly- 
peptide is subjected to conjugation to a non-polypeptide moiety in vitro. Said glyco- 
sylation may be via ^mtttetic means as well as natural means. 

15 ConjugaSon of a aecret^pgue compound to a Upt^Mlic Compound 

The secfBtagogue polypeptide and the lipophilic compound may he conjugated to 
each other, either directly or by use of a linker. The lipophilic compound may be a 
natural compound sudi as a saturated or unsaturated tatty acid, a fatty add dike- 
tone, a terpene. a prostaglandin, a ^ntamln, a carotenold or steroid, or a synthetic 

20 compound suc'h as a carbon add, an alcohol, an amine and sulphonic add with one 
or more alkyi, aryl, alkenyl or other multiple unsaturated compounds. The conjuga- 
tion between the polypeptide and the lipophilic compound, optionally through a 
Unker, may be done according to methods known In tile art, e.g.. as described by 
Bodanszky in Peptide Synthesis, John Wiley, New Yori^ 1976 and fn WO 96/12S05. 

25 

Corrugation of a secrotagogue compound to a poiymer motaeute 
The polymer molecule to be coupled to ttie polype^Hide may Ij© any suitable polymer 
molecule, such as a natural or synthetic homo-polymer or heteiopolymer, typically 
with a molecular weight in the range of about 300-1 00,000 Da. such as about 500- 
30 20.000 Da, more preferably in the range of about 1000-16,000 Da, even more pref- 
erably in the range of about 2000-12,000 Da, such as about 3000-10,000. When 
used about polymer molecules herein, the word "about" Indicates an approximate 
average molecular weight and reflects tiie feet Siat there will normally be a certain 
molecular we^ht dtstribution in a given polymer preparation. 

35 
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Examples of homo-polymere fnclucfe a polyol O-b^ poly^H). a poiyamine {l.e.. poly- 
NH2) and a polycarboxyHc add (L©.. poly^OOH). A heterotiolymer is a pofymar 
vtjhich comprises difiersnt coupBng groups, such as a hydraxyi group and an amine 
giDup. 

5 

ExaitipJes of suitable polymer molecules include polymar molecules selected ftom 
the group consisting of polyBlkylene oxide (PAO). Including polyalkyiene glycol 
(PAG), sudi as linear or tnanched polyetfiylene glycol (PEG) and polypropylene 
glycol (PPG), poii^nyi alcohol <PVA), poly^»ftx«ylate. polKvihyfpyrondone). 
10 polyethylene-co-maleic add anhydride, polystyrene-oo-maleic add anhydride, dex- 
tfan. Indudrng oarijoxymethyf-dextran. or any other Wopolymer suitable for redudng 
Immunogenldty and/or Increasing fundional In vivo half-life and/or serum half-life. 
Another example of a polymer mdecuie Is hun^ albumin or another abundant 
plasma protain, Generedly. polyallcyiene glyool^erived polymers are biocompatible, 
non-toxic non-antigenic, non-immun^nlc, have various water solubHity prapafes, 
and are easily ^creted from living oiganiwns. 



PEG Is one prefemed polymer molecule, since it has only lew reactive groups capa- 
ble of cross-linking compared to polysacdiarides such as dextran. In particular. 

20 monofUndional PEG. e.g.. methoxypolyethylene glycol (mPEG). is of Interest since 
its ooupnng chemistry is relatively simple (only one readh^e group Is available for 
conjugating with attachment groups on the polypeptide). Consequently, the risk of 
cross-linking is eliminated, the resulting polypeptkie co^ugates are more homoge- 
neous and the reaction of the polymer molecules wHh the polypeptide is easier to 

26 control. 



To effect covalent attachment of the polymer molecule(s) to the polypeptide, the 
IqfdroiQrt end groups of the polymer mdecufe are provided in activated fonn. i.e.. 
with reactive functional groups. Suitable activated polymer moieoulas are commer- 
dally avaiJable. e.g., from Shearwater Polymers, Inc.. HuntsvOie. AL. USA, orlrom 
PolyMASC Pharmaceuticals pic. UK. Alternatively, the polymer molecules can be 
activated by conventional methods known in the art, e.g., as disclosed In WO 
90/13540. Specific examples of activated linear or branched polymer molecules for 
USB In the present Inventton are described in the Sheanwater Polymers. Inc. 1997 
and 2000 Catatogs (Funcfionalized Biocompatible Pdymers for Research and 
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pharmaceuticals. Polyethylene Glycx>l and Derivative, incorporated herein by refer- 
ence), Specffic eicampres of activated PEG polymers Include the following Rnear 
pegs: NHS-PEG {e.g., SPA-PEG. SSPA-PEG, SBA-PEG, SS-PEG. SSA-PEG, SC- 
PEG, SG-PEG, and SCM-PEG), and NOR-PEG), BTOPEG, EPOX-^^EG, NCO- 
5 PEG. NPC-PEG, GDJ-PEG. ALD-PEG, TRES-PEG. VS-PEG. lODO-PEG. and MAL- 
PEG. and brandned PEGs such as PEG2-NHS and those disclosed fn US. Pat No. 
5,932.462 and U.S. 5,643,575. both of which are Incorporated herein by reference. 

FurthermofB, ttie following pubUcatfons, incorporated herein by reference, disclose 
10 useful polymer molecules and/or PEGylation chemistries: U.S. Pat No. 6,824,778, 
U.S. 5,476,653, WO 97/32607. EP 229,108, EP 402.378. U.S, Pat No. 4.902.502. 
US- 5.281,698, U.S. 5.122,814, U.S. 5,219,564, WO 92/16555. WO 94/04193, WO 
94/14768. WO 94/17039. WO 94/18247, WO 94/28024, WO 96/00162. WO 
95/11924, WO95/13090. WO 95/33490, WO 9^00080, WO 97/18832. WO 
15 98/41562, WO 98/48837. WO 99/32134. WO 99/32139, WO 99/32140. WO 

96/40791. WO 98/32466, WO 95/06058. EP 439 508. WO 97/03106. WO 96/21469. 
WO 95/13312, EP 921 131, U.S. Pat No. 5,736.626. WO 98/05363, EP 809 996, 
U.S. Pat No. 5,629,384. WO 96/41813, WO 96/07670, U.S. Pat No. 5.473,034, 
U.S. 5.616,673. EP 605 963. U.S. Pat No. 5.382,657, EP 510 356. EP 400 472. EP 
20 183 503 and EP 154 316, 

Th& conjugation of the $ecretagogue polypeptide and the activated polymer mole- 
cules IS conducted by use of any conventional method, e.g., as described in the fol- 
lowing references (which also describe suitable methods for activation of polymer 

25 molecules): R. F. Taylor. (1991), "Protein rmmobflfeatfon. Fundamental and appnca- 
tkjns". Marcel Dekker. N.Y.; S. S. Wong, (1992). "Chomlstfy of Pixrfs^ Corrugation 
and Oossllnking". ORG Press. Boca Raton; Q. T. Hemianson et aL. (1993). "Immo- 
bHIasBd Affinity tigand Techniques', Academic l=»ress, N, Y-). The sidlled person wiU 
be aware that the activation method and/or conjugation chemistry to be used de- 

30 pends on the attachment group(s) of the polypeptide (examples of whic^ are given 
further above), as well as the functional groups of the polymer (e.g., being amine, 
hydroxyl. carboxyl. aldehyde. suHydryl. succlnlmidyl, maleimlde. vjnysulfbne or halo- 
acetate). The PEGyiatlon may be directed towards conjugation to ail available at- 
tachment groups on the polypepWe (La, a bulky hydrophobic group or $udh at- 

35 tachment groups that are ej^osed at the surface of the polypeptide) or may be di- 
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re^d tawanis one or mote specific attachment groups, e.g., the N-tainlnal amfno 
group (U.S. Pat No. 5.985,265). Furthermore, the cmjugaSon may be achieved In 
one step or in a stepwise manner (e.g., as described In WO 99/55377). 

5 It v«1l be understood that the PEGylatfon Is designed so as to produce the optimal 
molecule with respect to the number of PEG molecules attached, the size and form 
of such molecules (e^g., whether they are linear or bnanched)i and where In the 
polypepttde such molecules are attached. The molecular weight of the polymer to be 
used wi1t be chosen tal^g Into oonsideration the desired dfect to be achieved. For 

1 0 instance^ If the primary purpose of the conjugation is to achieve a conjugate having 
a high molecular weight and larger size (e.g., to reduce renaf clearance), one may 
choose to conjugate either one or a few high molecular weight polymer molecules or 
a number of polymer molecules with a smaller molecular weight to obtain the de- 
sired elfect Preferabfy. however, several polymer molecules with a sm^er mo- 

15 lecular weight will be used. When a high degree of epitope shielding is desirable, 
this may be obtained by use of a sufficiently high number of low molecular weight 
polymer molecules (e.g., with a molecular weight of about 5,000 Da) to effectively 
shield all or most epitopes of the polypeptide. For instance, 2-8, such as 3-6 such 
polymers may be used. As the examples below illustrate, it may be advantageous to 

20 have a larger number of polymer molecules with a lower molecular weight (e.g., 4-6 
yfAtti a IMW of 5000) compared to a smaller number of polymer molecules with a 
higher molecular weight {e.g-. 1-3 with a MW of 12,000-20,000) in tenns of Improv- 
ing the functional in vivo haJf-Bfe of the polypeptide conjugate, even where the total 
molecular weight of the attached polymer molecules in the two cases is the same. It 

25 is believed that the presence of a larger number of smaller po)ymar molecules pro- 
vides the polypeptide with a larger diameter or apparent size than e.g., a single yet 
larger polymer molecule, at least when the polymer molecules are relatively unl- 
fbnmty distributed on the polypepSde surface. 

30 While conjugation of only a single polymer molecule to a single attachment group on 
the protein is not the most prefened embodiment, in the event that only one polymer 
molecule is attached, it will generally be advantageous that the polymer molecule, 
which may be finear or branched, has a relatively high molecular weight, B.g., about 
20kDa. 
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Normally, the polymer conjugation is performed under conditfons arming at reefing 
aa many of the available polymer attachment groups as possible wrOi polymer mole- 
culas* This Js achieved by means of a suitable molar excess of the polymer in rela- 
5 Hon to the polypeptide. Typical molar ratios of activated polymer molecules to poly- 
peptide are UP to g^ut 1000-1, such as up to about 200-1 or up to about 100-1. In 
some casesp the ratio may be somewhat lower, however, such as up to about 5CV-1. 
10-1 or5-t- 



10 It is also contemplated according to the invention to couple the polymer molecule to 
the polypeptide through a linker Suitable linkers are well known to the skilled per- 
son. A prefen-ed example is cyanurlo chloride (AbuchowsW et al., (1977). J. BloL 
Chem., 252. 3S78-3581 : U.S, PaL No. 4.179,337; Shafer et (1986), J. PoJym. 
Sd, Polym, Chem. Ed., 24, 375-378. 



IS 



20 



Subsequent to the conjugation residual activated polymer molecules are blocked 
according to methods known in the art, e.g-, by addition of primary amine to the re- 
action mixture, and the resulting inactivated polymer molecules are removed by a 
suitable method (see Materials and Methods). 



In a preferred embodiment the polypeptide conjugate of the invention comprfses a 
PEG molecule attached to some, most or preferably substantially all of the lysine 
residues in the polypeptide available for PEGyfation, in particular a linear or 
branched PEG molecule, e.g., with a molecular weight of about 1-15 kOa, typically 
25 about 2-1 a kDa, such as about 3-1 0 kDa, e,g.. about 5 or 6 kDa, 

It win be understood thatd^endlng on the circumstances, e.g., the amino acid se^ 
quence of the polypeptide, the nature of the activated PEG compound being used 
and tile specific PEGylation conditions, including ttie molar ratio of PEG to polypep- 
30 tide, varying degrees of PEGylation may be obtained, witti a higher degree of PE- 
Gylation generally being obtained witi^ a higher ratio of PEG to polypeptide. The 
PEGylated polypeptides resulting from any given PEGylation process will, however, 
normally comprise a stochastic distribution of polypeptide conjugates having slightiy 
different degrees of PEGylation. 

35 
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In yet another embodfment. the secretagogue ooniugate of the invention may com- 
prise a PEG molecule attached to fhe lysine residues In the polypeptide available for 
PEGylation. and \n additktn to the N-tenrtnal amino add residue of the polypeptide. 

CoupUng to an Oligosaccharide Moiety 

Covalent In yjtro ooupflng of glycosides (such as dextran) to amino add residues of 
the polypeptide may also be used. e.g.. as described in WO 87/0^30 and in Apfin 
et al., ca?C Crit Rev. Kodbem.. pp. 259-306. 1981. 



The in vitro coupling of oligosaccharide moieties or PEG to protein- and peptide- 
bound Gin-residues such as the secaietagogues used in the present inventton can be 
canfed out by transgliitnminases (TQ'ases). Transglutarrtnases catalyse the trans- 
fer of donor airtne-groupe to protein- and peptidfrbouiid Gbi-fesidues in a so-GeSted 

IS cross-linking reaction. The donor-andne groups can be protein- or peptide-bound 
e.g.. as the epsBon-amino-group In Lys-resldues or can be part of a smdil oriaige 
organic molecule. An example of a small oiganlc molecule functioning as an amino- 
donor in TG'ase-catalysed wtjas-linKing is putresdne (1,4-diaminobulane). An ex- 
ample of a larger organic molecule functioning as an amlno-donor in TG'ase- 

20 catalysed crass-linldng is an amine-oonfalning PEG (Sato et al.. Biochemistiy 35. 
13072-13080}. 

Tg'ases are in general highly specific enzymes, and not eveiy Gln-r^ue exposed 
on the surface of a protein is acc^sibte to TG' ase-catalysed cross-linking to amlno- 

25 containing substances. On the contraiy. only a few Gin-residues function natu«a«y 
as TG'ase substrates, but the exact parameters governing w*iich GIn-resfdues are 
good TG'ase substrates remain unknown. Thus, In order to render a protein, sudi 
as a 8ecreteg(H3ue. suscept»)le to TG'ase-catalysed cross-Bnking reactions, it is of- 
ten a prerequisite to add at convenient positrons stretches of amino add sequence 

30 known to function very well as TG'ase substrates. Several amino add sequence 

are known to be or to contain exceUent natural TG'ase substrates e.g., subslance P. 
elafin. fibrinogen, fibronectfn, alpha2-plasmin inhibitor, alpha-caseins, and beta- 
caseins. 

35 CoupBi^ te an Organic Deriva&^Tg Agent 
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Covalent modification of ih© decretagogue may be p^fof med by reacting one or 
more attachment groups of the secretagogue wfth an organic derivatizing agent 
Suitable derivatizing agents and methods are wefl Icnown in the arL For exampie, 
cy^teinyl residues most commonty are readed with alpha-haloacetates (and corre- 
5 spending amines), such as chloroacetic add or (d^loroacetamide, to give car- 

boxymethyl or carboxyamidomethyi derivatives. Qysteinyl residues also are derivat- 
ized by reaction ixrith bromotrifhioroacetone. alpha-bromo-beta-(4- 
InilcfozoyDpnDpionlc add, chloroacetyi phosphate. N-alf^maleimides, 3<nitro-2- 
pyridyl disulfide, methyl 2-pyiidyl disuffide, p-diloromercurtbenzoate, 2- 

1 0 chforomercuri-4^Itraphenof. or chloro-7-nitroben2o-2-oxa-1 ,3-dia2ote. Hfstidyf resi- 
dues are derivatised by reaction with dIethyJpyrocarbonateat pH 5.5-7.0 because 
this agent is relatively specific for the histidyl side chain. Para-bromophenacyl bro- 
mide is also useful. The reaction is preiierably performed In 0.1 M sodium cacodylate 
at pH 6.0« Lysinyl and andno terminal residues are reacted with succinic or other 

1 5 cariboxyiic acid anhydrides. Derivatization with these agents has the effect of re- 
versing the charge of tile lysiny! residues. Other suitable reagents for derlvatrzing 
alphanamino-containing residues include imidoesters such as methyl prcolinimidate, 
pyridoxal phosphate, pyridoxaJ. chloroborohydride, trinitrobenzenesulfonic add, O- 
methyiiaourea, 2,4-pentanedione and trahsaminase-catelyzed reaction wfth giyoxy- 

20 fate. Aiginyl residues are modified by reaction with one or several conventional rea- 
gents, among them phenylglyoxal. 2,3-butanedione, 1.2-Q^cIohexanedlone, and 
ninhydnn. Derivatization of arginine residues requires that the reaction be performed 
In alkaline conditions because of the high pKa of the guanidine functional group. 
Furthermore, these reagents may react with the groups of lysine as well as the ar^ 

25 ginine guanldino group. Carboxyf side groups (aspartyl or glutamyl) are seiecth/ely 
modified by nsacCon wrttti carbodiimldes (R-N=C=N-R*), where R and K are different 
alkyi groups, such as 1-cyclohe)yl-3.(2-morphoUnyl-4-ettTyO carbodiimwae or 1-elhyl- 
• 3-(4-azonia-4.4-dlmethylpentyl> carbodiimide. Furthermore, aspartyf and glutdmyf 
residues are converted to asparaginyl and gluiamlnyl residues by reaction with am- 

30 monium ions. 

Conjugation to the Fc region of an IgG 

In one preferred embodiment of the present invention, a salvage receptor binding 
epitope of the Fc region of an IgG 0.e. the Fc portion of an ImmunogiobuBn of the 
35 i$olyF>e IgG) is incorporated into a secretagogue so as to increase its drt:ulatDry 
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half-rrfe» but so as not to lose its btotoglcal activity. This can take place by any 
means, such as by mutation of the appropnata region in the secretagogue to mimic 
the Fc region or by incorporating the epitope into a peptide tag that is then fused to 
the secretagogue at either end or in the middle or by DNA or peptide synthesis. 

5 

A systematic method for preparing such a secretagogue conjugate having an in- 
creased In vivo hatHlfe comprises several steps. The first biVolves identifying the 
sequence and conformation of a salvage receptor binding epitope on an Fc region of 
an IgG molecule. Once this epitope is fdentifTed. the sequence of the secretagogue 

10 is modtfled^o Include the sequence and confonnation of the identified binding epi- 
tope. After the sequence Is mutated, the secretagogue varient is tested to see if it 
has a longer in vivo half-life tfian that of the original secretagogue. If the variant 
dTOs not have a longer In vivo half-Bfe upon testing, its sequence is further altered to 
Include the sequence and confomiation of the Identified binding epitope. The alteied 

15 polypeptide is tested for longer in vivo halfHife, and this process is continued until a 
molecule Is obtained that exhibits a longer In vivo half-ltfe. 

The salvage receptor binding epitope being thus Incorporated into the secretagogue 
is any suitable such epitope as defined above, and its nature vnll depend. e.g.. on 
20 the type of secretagogue being modified. The transfer is made surfi that the biologi- 
cal activity of the secretogogue is maintained, |,e., the transfenred portton does not 
adversely affiect the conformation of flie secretagogue or affect its binding to ligands 
that confer its biological activity. 

25 JUIethod for produdifon 

Ghreiin-fike compounds can be produced using techniques weit known in the art:. 
For example, a polypeptide region of a ghreiin-like compound can be chemically or 
blochemicatty synthesized and modified. Techniques for chemical synmesss of 
30 polypept'des are well known in the art. (See e. g., Vincent in Peptide and 

Protein Drug Deirvery, New Yortc, N. Y,, Dekker. 1990.) Examples of techniques for 
biochemical synthesis involving the introducfion of a nudeic add into a cell and 
expreswon of nucleic ackfs are provided in Ausubel, Cunent Protocols in Molecular 
Biology. John Wiley, 1987-1998. and Sambrook et aL. in Molecular Cloning, A 
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LaboratoTy Manual, 2 d Edition, Ccrid Spring Harbor Laboratory Press. 1989. 

Pharmaceutical composition 

5 In one aspect the invention relates to a pharmaceutical composition comprising a 
ghrePn-like compound as defined herein* wherein the butky hydrophobic group is an 
acyl group sdected from the group of C7 acyi group. C9 ac^l group, and C1 1 dcyl 
group, suth as from the gn^up of C9 acyi group and C11 acyl group. 

10 In another embodiment the invention relates to a phamiaceutical oompositlon 
comprisirg a mfodura of at least two different ghrelirvlike compounds, such as a 
mixture of a ghrelirwiike compound being acylated with a C8 acyi and a ghreBn-lilce 
compound b^ng acylated with a CIO a<^. Without being bound by theory it Is 
believed that such a mbdure will have a longer halMife m plasma. 

15 

In yet another embodiment the pharmaceutical composition comprises acylated 
ghrellnmke compounds, optionally compounds liaving different acyl chain lengths 
preferably selected from the group of C7 acyl group, C9 bc^\ group, and C1 1 acyl 
gmup, such as from the group of C9 acyl group and C1 1 ac^l group, further 
20 opfionally in combination with a desac^ted Ghrelh-llke compound. 

In another aspect ttie invention relates to a pharmaceutical composition comprising 
any compound as defined above or a phamiaceuticaily acceptable salt thereof and 
pharmaceuti'caiiy acceptable carriers, vehicles and/or excipients said composftfon 
25 further comprising transport molecules. The transport molecules are primarily added 
in order to increase the half-life of the acylated compound, preventing premature 
des-acytatfon, since the des-acyiated ghrefin is not active at the GHS-R la. 

Transport molecules ad by having Incorporated Into or anchored to It the compound 
30 according to the inventior). 

Any suitable transport molecules known to the skilled person may be used. Exam- 
ples of transport molecules may be liposomes, micelles, and/or microspheres. 
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A varied of methods are available ftar preparing npoeomes, as desciibed in. e.g„ 
Szoka et a!., Ann. Rw. Blophys. Bfoeng. 9:467 (1980), U.S. Pat Nos. 4. 235.871. 
4.501.728 and 4.837,028, all of which are incorporated herein by reference. One 
method pioduoes multflameffar vesicles of heterogeneous sbes. In this method, the 
5 vesicle-forming lipids are dissolved In a suitable organic solvent or solvent system 
and drfed under vacuum or an inert gas to fonn a thin fipid film. If desired, the film 
may be ledlssolved in a suflabie solvent, such as tertiary buianol. and then 
lyophflbed to forni a more homogeneous npid mbcture which is in a more easily 
hydrated powderlike tbrm. This film Is covered with an aqueous solution of the 
1 0 targeted daig and the targeting component and allowed to hydrate, typically over a 
15-60 minute period with agitation. The size distribution of the resulting multitameliar 
vesicles can be shifted toward smaller sizes by hydraUng the lipids under more 
vigorous agitation conditions or by adding sdublllzing detergents such as 
deoxycholate. Additionaily. the liposome suspension may include lipld-protective 
agents which protect Gplds against fiee-iBdical and llpid-peioxidative damages on 
storage, Upophiflcfl-ee-radlcal quenchers, such as alpha-tocopherol and water- 
soluble iron-spedfrc chelatons. such as fbnioxianlne, are prefened. 

Micelles are fomied by surfactants (molecules that contain a hydrophobic porfion 
20 and one or mora Ionic or othenwise strongfy hydrophllic groups) in aqueous solution. 
As the concentration of a solid surfactant Increases, its monolayers adsortjed at the 
air/water or glass^Arater internees become so tightly packed that further occupancy 
requires excessive oompnesslon of the surfactant molecules already in the two 
monolayers. Further Increments in the amount of dissolved surfactant beyond that 
25 concentration cause amounts equivalent to the new molecules to aggiegafe Into 

micelles. This process begins at a characteristic concentiatton called "criticai micelle 
oonc^itration". 



15 



30 



The shape of micelles fonned in dilute suifacfant solutions is approximately 
spherical. The polar head groups of the surfactant molecules are ananged In an 
outer spherical shefl whereas their hydrocarbon chains are oriented towaid the 
center, fonning a spherical core for the micelle. The hydrocarbon chains are 
randomly ooRed and entangled and the micellar interior has a nonpolar, flquid-like 
character. In the micelles of polyoxyethylated nonibnic detergents, the 
35 polyojvethlene moieties are oriented ouiwaixi and permeated by water. This 
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arrangement Is energetically favorable sfnce the hycfraphilic head groiq^s are In 
f^ntact with water and the hydrocarbon moieties afe removed from the aqueous 
medium and partly shlefded from contact with water by the polar head groups. The 
hydrocarbon tails of the surfactant molecules, located in the interior of the micelle, 
5 Interact with one another by weak van der Waals forces. 

The 8lze of a mScelle or its ^gregaSon number Ig governed largely by geometric 
factors. The radius of the hydrocarbon core cannot exceed the length of the 
extended hydrocarbon chain of the surfiactant molecule. Therefore, increasing the 

10 c^aln length or ascending homologous series increases the aggregation numt>er of 
spherical micelles. If the surfactant concentration is increased beyond a few percent 
and if electrolytes am added (In the case of tonic surfactants) or the temperature is 
raised (In the case of nonionic surlactants), the micelles Incraase in size. Under 
these condittons, the micelles are too large to remain spherical and become 

1 5 ellipsoidal, cqrlindrtcal or finally lamellar In shape. 

Common surfactants welJ known to one of skill in the art can be used in the micelles 
of the present invention. Suitable surfactants include sodium laureate, sodium 
oleate, sodium laoryl sulfate, octaoxyeth:^ene glycol monododecyl ether, octoxynol 
20 9 and PLURONIC F-127 (Wyandotte Chemteete Corp.). Preferred surfectarits are 
nonionic polyoxyethytene and polyoxypropyiene detergents compatible with iV 
injection such as, TWEEN-80., PLURONIC F-68., n-oc^kbeta.-D-glucopyranoside» 
and the like. In addition, phospholipids, such as those described for use in the 
production of liposomes, may also be used for micelle formation. 



25 



30 



In another preferred embodiment, the compounds of the present Invention are for- 
mulated as described in the literature for an administration route selected frmi: buo- 
car delh/ery, sublingual delivery, transdennal delh^ery, Inhalation and needle-free 
injection, such as using the methods developed by Powdeijet 

For Inhalation, the compounds of the present invention can be fomiulated as using 
methods known to those skilled In ttie art, for example an aerosol, dry powder or 
solubolized such as in mlcrodroblets. preferably in a device intended for such deliv- 
*ejy (such as commercially available from Aradigm. Alkerme or Nd<taO- 
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Administration 

Suitable dosing regimens are preferabiy determfned taking into account factors iwell 
known In the art Including type of subject being dosed; age, weight, sex and medical 
5 condition of the subject the route of admlnlstraflon; tfie renal and hepatic fUndkm of 
the subject; the desired effect and the pafUcular compound employoa. 

Optimal prectelon In ad^evrng concentrafions of dtvg within the range that yields 
efficacy without toxicity requires a r^imen based on the kinetics of the dmtfs 
1 0 availability to target sites. This involves a consideration erf the distribution, 
equilitnium, and elimireation of a drug. 

As described above. In one aspect of the Invention, the ghrelin-like compound is 
administered subcutaneously. 

15 

In another a^ect the ghrelin-iike compound IB adminfstered as a premeaf bofus, 
wherein the admlni^tibn form may be any suitable parenteral fonn. 

In a prefenBd embodiment the ghreiin-like compound is administered 
20 subcutaneously In a premeal boius. 

The ghrefin-Jike oompound can also be administered during a meal as a bolus. The 
mode of admintstratton during a meal includes subcoutaneous admlnistratton, su(9i 
as a subooutaneously administered bolus, 

25 

Phannaceutfcal compositions for parenteral administration include sterile aqueous 
and non-aqueous iry'eciable solutions, dispersions, suspensions or emulsions, as 
well as sterile povwd€»s to be reconstituted in sterile Injectable solutions or disper- 
sions prior to use. 

ao 

Other suitable administration fornis include suppositories, sprays, ointments, 
cremes, gels, inhalants, dennal patches. Implants, pills, tablets, lozenges and cap- 
suls, 

35 A typical dosage of a compound employed according to the invention is in a con- 
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centfBtion equivalent to from 10 ng to 10 mg ghmfln por kg bodyweight The con- 
centrafions and amounts herein are given in equivalents of amount ghreBn. wherein 
the ghreDn Is the 28 aa human ghrelia Equivalents may be tested as described in 
Example 2. 

In a preferred embodiment the medicament is administered in a oonoentration 
equivalent to from 0.1 (ig to 1 mg ghrotin per kg bodyweight, such as from 0.5 to 
0.5 mg ghrelin per kg bodywefght such as from 1.0 pg to 0,1 mg ghreRn per kg 
bodyw^ght, such as from 1.0 fig to 50 iig ghnelin per kg bodyvwelght, such as from 
1.0 ^g to 10 (ig ghrefin per kg bodyweight 

As described above, the ghrelin4(ke compound is preferably administered as a bo- 
lus. Accordingly, In one embodiment the medicament is administered as a bolus 
prior to a meal. $^d bolus comprising an amount of the ghreBn^ike compound or a 
salt thereof equivalent to from 0.3 }ig to 600 mg ghreBn. More preferred the me- 
dicament is administered as a bolus prior to a meal, said bolus comprising an 
amount of aie ghreltn-like compound or a salt thereof equivalent to from 2.0 jig to 
200 mg ghrelin, such as from 5.0 119 to 100 mg ghrelin, such as from 10 iig to 50 mg 
ghrenn, such as from 10 ng to 5 mg ghrefin, such as from 10 jug to 1.0 mg ghrelin. 

It should be noted ttiat the nomrial ghrelin response which occurs before a meal is a 
short-lived surge In plasma concentratkins of ghrelin and that due to the r^ative 
short half life of the pepUde an i.v. injection of ghrelin will ensure that a similar short- 
lived peak on ghrelin concentrations can be obtained- The adminrstration route must 
ensure that the non-degraded, bloacfive form of the peptide wai be the dominating 
form in the drculafion, which will reach the ghreiin receptors and stimulate these- 
Thus, in order to obtain flie maximum effect of the medicament it is prBferabJy 
administered from one to three times daily, each administraSon being wiUiln 45 
minutes of a meal, such as within 30 minutes of a meal, such as vwthin 25 minutes 
of a meal, such as within 20 minutes of a meal, such as within 15 minutes of a meal, 
such as within 10 minutes of a meal, such as within 5 minutes of a meal. More 
prefemed the medicament is administered prior to each main meal, such as 
administered three times daily. 
Formulation 
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In a preferred aspect the present invention contemplates phaimaceutiral composi- 
tions useful for pracflcing the therapeutic methods described hereiru Phannaceutlcal 
compositions of the present Invention contain a physioioglcally tolerabie earner to- 
g^her with at least one species of ghrelfnmke compound as described herein, dis- 
5 solved or dispersed therein as an aclivB Ingredient In a preferred embodiment, the 
pharmaceutical oomposttion is not immunogenic when admMstered to a hunan 
Individual for therapeutic purposes, unless that purpose Is to Induce an Inrvnune re- 
sponse. 

10 In one aspect the Invention relates to a phamiaceutical composition comprising at 
least one ghreiin-4iice compound as defined above. In a prefenred embodiment the 
phenmaceutlcal composition comprises at least two different ghrefin-Iite compounds 
as defined above In order to Increase me effect of the treatment The diffeiBnoe may 
tor example t>e compounds having (fifferent ac^lations as discussed above. 

15 

As used herein, the terms "phamiaceuticany acceptable", "physiologically tolerable" 
and grammatical variations thOTof, as they refer to compositions, carriers, diiuents 
andxeagents, are used Inten^ngeably and represent that the materials are capa- 
ble of administration to or upon a human without the production of undesirable 
20 physiological effects sudi as nausea, dbcdness, gastric upset and the like. 

The preparation of a pharmacologtcal Composition that contains active ingredients 
dissolved or dispersed therein is well understood in the art. Typically such composi- 
tions are prepared as stenle injectables either as liquid solutions or suspensions, 
25 aqueous or non-aqueous, however, soitd forms suitable for solution, or suspensions, 
in liquid prior to use can also be prepared. The preparation can also be emulsified. 

The active ingredient can be mbced with exdptents which are pharmaceutlcaily ao- 
ceptabiE and compatible Witii the active ingredient and fn amounts auteWe for use In 
30 the therapeutic methods described herein. Suitable exdpients are, for example, 
vi/ater, saline, dextrose, glycerol, ethanol or the like and combinations thereof. In 
addliion, if desired, the composition can contain minor amounts of auxiliary sub- 
stances such as wetting or emulsifying agents, pH buffering agents and the like 
which enhance the effectiveness of the active ingredient 
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The pharmaceuticar composition of the present invention can include piiannaceutf- 
cally acceptable salts of the oompound$ therein. F»harmaceufically acceptable satts 
include the add addition salts (fonned vrith the free amino groups of the polypep- 
5 tide). 

Such salts induda phamiaceutically acceptable add addition salts, pharmaceuticaliy 
acceptable metal salts, ammonium salts and allcylated ammonium salts. Acid addi- 
tion salts Include salts of inorganic adds as wall as organic acids. Representative 
examples of suitable Inorganic adds Include hydrochloric, hydrobremic. hydriodic. 
phosphoric sulpfuric and nitric adds and the like. Representative examples of suit- 
able organic adds indude fomtilc. acetic, trichloroacetic, trifluoroacetlc. pnspionic. 
benzoic, dnnamio, dtric. fiimaric, glyoollc, ladic, maleic, mafic, malonic, mandelic. 
oxalic picric pyruvic, salicylic sucdnlc. methanesulfonic ethanesuifonic tartaric 
ascorbic pamolc bismethytene saiicync ethanedlsullbnic. gluconic diraconic as- 
partic, stearic palmitic ^ylenediaminetetraac^-c (EDTA), p-amlnobenzdc. glu- 
tamic benzenesulfonlc and ptoluenesulfortc adds and the like. Further examples of 
pharmaceuticaliy acceptable inorganic or organic add addition salts indude the 
pharmaceutical acceptable salts listed In J. Pharm. Sd. 1977,66.2. which is incorpo- 
20 rated herein by reference. Examples of metal salts include lithium, sodium, potas- 
sium and magnesium salts and the like. 

Examples of ammonium and alkylated ammonium salts indude ammonium, meth- 
ylammonlum, dimethyiammonium. trimethylammonium. ethylammonium. hy- 
25 droxyethylammorrium. diethylammonium. butylammonlum and tetramethylammo- 
nium salts and the Gke. 

Salts formed with the free carboxyl groups can also be derived from inorganic bases 
such as. for example, sodium, potassium, ammonium, cakaum or ferric hydraxides. 
30 and such organic bases as isopropylamine. trimeffiylamlne. 2-ethyiamino ethanol. 
histidine. pn^caine and the like. 

Also Included within the scope of compounds or phannaoeutical acceptable add 
additfon salts thereof in the context of the present invention are any hydrates {hy- 
35 drated forms) thereof. 
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For parenteral administration, solu&ons of the present compounds in stenle aque- 
ous solution, aqueous propylene glycol or sesame or peanut oil may be employed. 
Such aqueous solutions should be suitably buffered if necessary, and the liquid dilu- 
5 errt first rendered isotonic with sufficient saiine or glucose. The aqueous solutions 
are particularfy suitable for intravenous, intramuscular, subcutaneous and intraperi- 
toneal admintetration. The sterile aqueous media employed are all readily avaitable 
by standard techniques Icnown to those skilled in the art. 



10 Uquid compositions can also contain liquid phases in addition to and to the exclu- 
sion of water. Exemplary of such additional Bquid phases are glycerin, vegetable oils 
such as cottonseed oil. organic esters such as ethyl oleate, and water-oll emulsions. 

Suitat>le pharmaceutical carriers indude Inert solid diluents or fUiers. sterile aqueous 
15 soluSon and various organic solvents. Examples of sofid canrfiers are lactose, terra 
alba, sucrose, cyclodextrin, talc. g^aSne. agar, pectin, acacia, magnesium stearate, 
stearic acid or lower alkyl ethers of cellulose. Examples of liquid carriers are syrup, 
peanut oil, olive oH. phospholipids, fetly adds, fatty acid amines, poiyoxyethytene or 
water Administered by nasal aerosol or Inhalation formulations may be prepared, 
20 for example, as solutions in saline, employing benzyl alcohol or other suitable pre- 
servafives, absorption promoters to enhance bioavallabimy» employfaig fluorocar- 
bons. anchor employing other solubiSzing or dispersing agents. 

The pharmaceutical compositions formed by combining the compounds of the in- 
25 vention and the pharmaceudcal acceptable carriers are then readiiy administered in 
a varfafy of dosage fonns suitable for the disclosed routes of administration. The 
formuiaflons may conveniently be presented in unit dosage form by methods Icnown 
in the ait of pharmacy. 



In a prelenred embodiment of the invention the formulation comprises theghrelin-like 
compound or a salt thereof as a lyophllisate and the formulation further comprises a 
solvent, said lyophllisate and said solvent being in separate compartements until 
admlnf^trafion. 
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In another embodiment the formulation is a solution of me ghrelin-IIke compound or 
a salt thereof. 

In both embodiment the solvent may be any suitable solvents, such as described 
5 herein, and preferably the solvent is saline. 

The invention also relates to a method fbr preparing a medicament or phanmaceuti- 
cal composition comprising an compotmd of the invention, comprising admbdng at 
least one ghrettivRke compound as defined above with a phydologicaily acceptable 
10 earner. 

In a stil! further aspect, the invention relates to a pharmaceutical composition com- 
prising, as an active ingredient a compound as defined above or a pharmac^itical 
acceptable salt thereof together with a ptiarmaceutical acceptable carrier. 

15 

Accordingly, the formulation may further include the transport iTKilecules as de^ 
scribed above. 

in a further aspect of the invention the present compounds may be administered in 
20 combination with further pharmaoologicaily active substances, e. g. an antidialaettc 
agent or other phanmacoiogicaily active material, Including other compounds for the 
treatment and/or prevention of insulin resistance and diseases wherein insulin re- 
sistance Is the pathophystologtcal mechanism. The combination may be in the form 
of kft-in-part systems, wherein the combined active substances may be used for 
25 simultaneous, sequential or separate administration. 

The ghrelin-liice compounds accoidlng to the invention can t>e administered in conv 
binaflon with other appetlte-reguiating agents. The ghrelirHiice compounds accord- 
ing to the invention can also be administered in combibialion with a ptiarmaceutically 
30 ^ecttve amount of a growth tiormone. Including hGH. 

Uses and combination treatments involving administration of the ghrelin-Iike com^ 
pound according to the Invention can also involve treatment of one or more of 

35 a) prophylaxis or treatment of cache>dd, and/or 
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b) prophylaxis or treatment of lipodystrophy, and/or 

c) stimuiatfon of appefrts, and/or 

d) stirnutetion of food Intake, and/or 

e) stimulation of weight gain, and/or 
5 f) increase of body fat mass. 



including any fndhddual condifion, or oombinalion of condtttons as Hsted h^in 
above, hi combination with orte or more of 

g) prophylaxis and/or allevfation and/or treatment of a clinical depression, which 
combination treatment further comprises administering an antidepressant, a prodrug 
thereof, or a phantiaceutically acceptable salt of said antidepressant or said pro- 
drug, and/br 

h) prophyla)ds and/«r aiteviation and/or treatment of an CTiefic condition, including 
nausia and vomiting, which combinafon treatment fUrlher comprises administering 
an antiemetic agent, a prodrug thereof, or a pharmaoeutically acceptable salt of said 
antiemetic agent or said prodrug, and/or 

I) prophylaxis and/or alleviation and/or treatment of a psychotic condition, which 
combination treatment ftirther comprises admlrdstering an antipsychotic agent, a 
prodrug thereof or a pharmaceubcally acceptable salt of said anBpsychotic agent or 
said prodmg, and/or 



i) prophylajdB and/or alleviation and/or treatment of anxiety, which combination 
treatment further comprises administering an antianxiety agent, a prodrug thereof or 
a phanfnaceutlcaBy acc^rtable salt of ssud antiarodety agent or said prodrug, and/or 

Clinical Depression 

Clinical depression is characterized by a combination of symptoms that interfere 
with the ability to woric. study, sleep, eat, and enjoy once pleasurable activities. 
Symptoms include: persistent sad or anxious mood; feelings of hopelessness or 
pessimism: feeDngs of guilt, worthlessness or helplessness; loss of Interest in ple^ 
ure actfvittes: decreased energy; difficulty concentrating, remembering, or making 
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decisions; ^eep abnormalities (e.g. insomnia); appetite and/or weight loss; thougins 
of deatl> or suicide: restlessness; and iiritatinity. 

Depression is a common disorder, occum'ng in appraximaiely 10 percent of the 
population. Major depression is a leading cause of disabiifty in the U.S. and world- 
wide, and a leading cause of days tost from work. I^ny causes of clinical depr^^- 
sion having roots fn the anatomy of the hunr^ brain. Neurotransmitter acth/rty, ge- 
netic predisposition, and enviionmental factors are believed to be involved in the 
development of depression. 

Diagnosis of depifesslon Is complicated, requiring a physical examinatfon to rule out 
certain medications or medical conditions and a psychological examination to thor-* 
oughly evaluate the symptoms and determine how severely the symptoms have 
affected the life of the patient Accordingly, depression is difficult to diagnose due to 
the variety of ways in which depression manifests itsetf . 

In the above combination treatment, the antidepressant Is preferably a norepineph- 
rine reuptake inhibitor (NERI), a selective serotonin reuptake inhibitor (SSRI), a 
monoamine oxidase inhibitor (MAO), a combined NERI/SSRI, or an atypical antide- 
20 pressant a prodrug of said antkJepressant or a pharmaceutteally acceptable salt of 
said antidepressant or said prodrug. 

One prefemed antidepressant is a selective serotonin rsu|>take inhibitor (SSRI). a 
prodrug thereof or a pharmaoeuticafiy acceptable salt of said SSRI or said prodrug. 

25 The SSRf is preferably citalopram, escitalopram. femoxetine, fluoxetine, fluvoxam- 
Ine, rndalpine, indeioxazine, mlinacipran. paroxetine, sertraline, sibutramine or 
zimeidine. a prodrug of said SSRI or a phannaceutically acceptable salt of saki 
SSRI or said prodrug. Of the ai>ove. otalopram and esdtalopram, a prodrug or a 
pharmaoeutically acceptable salt thereof, are prefen^ In certain embodiments of 

30 combination treatments acoonling to the present inventton. 

Emesis, including nausla and vomiting 

Emesis can be caused by a number of factors, including medication. Emesis can 
35 thus be an unavoidabte side effect assodated with many fonms of medication. Pre- 
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ferred antiemetic agents according to the biventfon include meclizine hydrochloride, 
prochlorperazine, promethazine, trfmethobenzamide hydrochloride and ondansetron 
hydrodiloride. 

S In particular emesls may be caused by cancer, either due to the ^ntl-cancer treat- 
ment or due to the canoer disease as such. 

Ciinical Psychotic Condition 

1 0 There are few psychiatric dteorders in which clinicai manifestations and symptoms 
can be correlated with a demonstrable pathology. The majority of mental illnesses 
are evaluated by observing changes In key behaviors such as thinking, mood, or 
social behavior. These alterations are difficult to ascertain and neariy Impossible to 
quantify. 

15 

PrBfenred antipsychotic agents in accordance with the present Invention are chlor- 
promazine. haloperidol, clozapine, loxai^ne, molindone hydrochloride, thiothixene, 
oianzapine, ziprasidone. zfprasidone hydrochloride, prochlorperazine, perphenazine, 
trifhioperazine hydrochloride and risperidone. 

20 

Anxiety 

The combination methods of this invention are also directed to treatment, preven- 
tion, amelioration, alleviation, and of conditions of anxiety in a mammal, including a 
25 human being. The term anxiety covers generalized aruclety disorder, panic anxiety, 
obsessive compulsive disorder, sodai phobia, perfomiance anxiety, post-traumatic 
stress disorder, acute stress reaction, adjustment disonjers, hypochondriacal disor- 
ders, separation arociety disorder, agoraphoUa end specific phobias. 

30 Pr^erred antianxiety agents are alprazolam, clonazepam, lorazepam, oxazepam, 
chlordiazepoxide hydrochloride, diazepam, busplrone hydrochloride, doxepin hydro- 
chloride, hydroxyzine pamoate and clonazepam. 

Furitier conditions of in individual capable of being treatable in accordance with the 
35 present invention are bulimia nervosa, male erectile d]^unction, female sexual 
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dysfunction, thyroid cancer, biBast cancer, amelioration of ischemic nerve or muscle 
damage, as well as systemic lupus erythematosus. 

The above medicaments are administered In pharmaceutically effective amounts, 
i.e. an adminlstrBtlon Involving a total amount of each active component of the me- 
dicament or phamnaceutical composition or method that is sufRcfent to show a 
meaningfui patient benefit 

Medical DadcaatrtQ 

The compounds of the Invention may be adminl$tered alone or In combination with 
phamiaceutically acceptable carriers or exdpients, in erther single or multiple doses. 
The fbrmulations may conv^lently be presented in unit doeage form by methods 
known to those ekflled In the arL 



It IS prefenw! that the compounds according to the invention provided In a Icit 
Such a krt typically contains an active compound in dosage forms tor administration. 
A dosage form contains a sufficient amount of active compound such that a 
desirable effect can be obtained wlien administered to a subject, preferably prior to 
20 at least one meat a day, mora preferably prtor to each main meal, euch as three 
ftmes a day. during the course of 1 or more days. 

Thus, it Is preferred that the medical packaging comprises an amount of dosage 
units corresponding to the relevant dosage regimen. Accordingly, in one 
25 embodiment, the medical packaging comprises a pharmaceutical composjton 
comprising a compound as denned at>ove or a phamnaceuticaily acceptable salt 
tliereof and i^armaceutically acceptable cam'm, vehicles and/or exclpients, said 
packaging having tram 7 to 21 do$age units, or multipla thereof, thereby having 
dosage units for one week of administration or several weeks of administration. 

30 

In one embodiment the medical packaging is for administration once daily in a week, 
and comprises 7 dosage units, in another embodiment ttie medteal packaging is for 
administration twice daily, and comprises 14 dosage units. In yet another nr»^e pre- 
ferred emb»odiment the medical packaging is ftyr administration three Gmes dally, and 
35 comprises 21 dosage units. 
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-me dosage unHs are as defined above, fe. a dosage unit preferably comprises an 
amount cS the ghrelin-Bke compound or a salt thereof equTvalent tofrom 0.3 |ig to 
600 mg ghreUn. such as of from 2.0 jig to 200"mg ghrefln. such as fiom 5.0 ^9 to 
100 mg ghrelin. such as from 1 0 ng to 50 mg ghreDn, such as fmm 10 pg to S mg 
ghrelin, such as from 10 pg to 1.0 mg ghrelin. 

The medical packaging may be in any suitable ftwm fijr parentsrai. in particular sub- 
cutaneous adminisfrsHon. In a prefened embodiment the pacicaging is in the form of 
a cartridge, such as a cartridge for an injection pen. the ii^ec6on pen b^ such as 
an injection pen (cnown from insulin treatmenL 



When the medical packaging comprises more than one dosage unit it is prefened 
that the medical packaging is provided with a mechanism to adjust each administia- 
1 5 Hon to one dosage unit on^. 

Preferably, a kit contains Instructions f ndksaHng the use of the dosage form to 
achieve a desirable affect and the amount of dosage fbmi to be taken over a 
specifled time period. Accordoigly, In one embodiment the medical packaging 
20 comprises frislructions for administering the pharniaceuBcal composition. In 

partteular said instmcHons may include Insliucttons reienfng to admlnisb^on of said 
phamriaceutlcal composition either during a meal, or preferably at the most 45 
minutes prior to a meal, such as at the most 30 minutss prior to a meal, such as at 
the most 25 minutes prior to a meal, such as at the most 20 minutes prior to a meal, 
such as at the most 15 minutes prior to a meal, such as at the most 10 minutes prior 
to a meai. such as at the most 5 minutes prior to a meal. 



Examples 
30 Example 1 

ComoetHInn hlrw^inti assays 

Transfecfed OOS-7 cells were tFansfarred to culture plates one day after transfectlon 
35 at a densf^ of 1 x 10" cells per wen aiming at 5 - 8 % Unding of ttie radioactive li- 
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gand- Two days after transfectlon competlHon binding experiments were perfDnned 
for 3 hours at 4EC using 25 pM of ^^l-ghrelin (Amersham, Little ChaBont UK). 
Binding assays were performed In 0.5 ml of a 50 niM Hepes buffer, pH 
7.4, supplemented with 1 mM CaO^. 5 mwi MgCfe, and 0.1 % (w/v) bovine serum 
5 albunnin, 40 :g/ml badtracin. Nonspecific binding was deteimined as the binding in 
the presence of 1 :M of unlabeled ghrelin. Cells were washed twice In 0,5 ml of Ice- 
cold buffer and 0.5-^ ml of lyds buffer (8 M Urea, 2 % NP40 in 3 M acetic add) was 
added and the txiund radioacb'vity was counted. Detemunations were made In dupli- 
cate. Initial experiments showed that steady state binding was reached with the ra- 
1 0 dioactive llgand under these conditions. 



Example 2 

Receptor acBvaHon assava 

15 

One simple measure of the ability oT a ghrelin tike compound to adivdte the ghreUn 
receptor is to measure its EC5D. I.e. the dose at which the compound Is able to acti- 
vates the signalling of the receptor to half of the maximal effect of the compound. 
The gtirelln receptor can either be expressed endogenously on primary cells cul- 
20 tures, for example pttultaiy cells, or heterologously expressed on cells transfected 
with the ghrelin receptor. Whole cell assays or assays using membranes prepared 
form ^ther of these ceil types can be used depending on the type of assay. 



As the ghrelin receptor is generally beKeved to be primarily coupled to the Gq sig- 
naUfng pathway, any suitable assay which monitor activity in the Gq/GII signalling 
pathway can be used, for example: 

1) an assay measuring the activation of Gq / 611 performed for example by meas- 
urement of GTPgS binding combined with, e.g., anti-Ga-q or -1 1 anybody pre- 
cipitation in order to increase the signal to noise ratio. This assay may also de- 
tect coupling to other G-proteins than Gq/11, 

2) An assay which measure the activity of phophcrtipase C (PLC) one of the first 
down-stream effector molecules in the pathway, for example by measuring ttie 
accumulation of Inositol phosphate which is one of the products of PLC. 
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3) More down stream in the signalling cascade is the mobiUzation of caldum from 
the tntraceUular stores 

5 4) Further more down stream slflnaKng molecules such as the acth/rty of tfifferent 
kinds of MAP kinases (p38, jun, ecL), NF-k-B transiocation and CRE driven 
gene transcripffon may also be measured. 

5) Attematively binding of fluorescently tagged arrestin to the activated ghreUn re- 
1 0 ceptor may also be used. 

Example 3 

SvngleBc production of ohrefi n-nke compound 

15 

Amino acid derivatives and synthesis reagents, were otitalned from commercial 
sources. Peptide chain extension was performed by mauiSy using Applied Biosystem 
433Asyn^esizer produced by Perl;in Elmer, and a protected peptide derivative- 
resin was constructed by the Boc or Fmoc method. The protected peptide resin ol>- 

20 tained by the Boc method was deprotected with anhydrous hydrogen fluonde (HF) in 
the presence of p-cresol thereby releasing the peptide, whtc^ was then purified. The 
protected peptide resin obtained by the Fmoc method was deprotected with irifluo- 
roacetic add (TF^ or dilute TFA containing various scavengers, and the released 
peptide was purified. Purification was performed in reversed phase HPLC on a C4 

25 or C1 a column. The purity of the purified product was confirmed by reverse phase 
HPLC. and its structure was confirmed by amino add composition analysis and 
mass spectrometry. 

The peptide of the present invention is produced by a corwentlbnal peptide synthe- 
30 sis method. Specifically, ^thesis of acytated or alkylated peptides is exemplified 
tvelow. Further, human-derived ghrelin (which may be abbreviated hereinafter to 
hGhrelin) or rat-derived ghrelin (which may be abbreviated hereinafter to rGhrelin) 
was reacted with trypsin or chymotrypsin or both the ensues successively to give 
the following ghrelin fragments: 19. Ghrelin (16-28), 20. hGhreRn (1-15), 21. rGhrelin 
35 (1.15), 23. hGhrelin (1-11), 24. rGhrelin (1-11), 25. Ghr^ln (1-10), 28, Ghrelin (1-9), 
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27. GhreFffi (1-8). and 30. Ghrefin (1-4), Then, these frs«meniB were isolated by 
arialyScal HPLC and measured for thetr activify. 41. pj-Ace^Ghrelin (1-10) was 
prepared fn a usual manner by treating Ghrelln (1-10) with N-aoetylsuccirdmlde. 
Human and rat ghrelin may also be made by use of a natural material. 



Abbreviations 



HMP resfn; 4^ydro;vmefhyl-phenoKyme&iyl resin 

Fmoc amrde rasln: 4^2*. 4'-dlmefho3g/fphenyr-FmGD^minoniethyO pheno}Qfacet- 
10 amido-^thyl resin 

PAM resin; phenylacetoamidometiiyl resin 

HBTU: 2-(IH-benzotrtazole-1-yl)-1,1,3,3-tetramethyluronium he)Gifluorophosphat0 

TBTU; 2-(1H-benzotrfazole-1«^-1,l,3,3-tBtiamethylufonlum tetrafluoroborate 

HOBt 1-hydroxyben2otriazole 
15 DCC: dicyclohexylcarbodiimlde 

DIPCi: dfisopropyicarfoodiiinlde 

TFA; trrfluorDacetic acid 

DIPEA; dnsopropylethylamine 

TIPS; iritsopropylsUane 
20 Fmoc;fluorenylmethQxycartx>nyl 

Boc; t-butyloxycarbonyF 

Trt; trityl 

Bu; t-butyl 

Pmo: 2,2,5J,8-pentamethylchroman-6-suffonyl 
25 Prl; proplonyl 

PhPrt; phenylproplonyl 
Bzl; benzyl 

Bom; benzyloxymethyl 

Tos; toluenesulfonyl 
30 C1~Z; 2-chloro-benzylQxycarbonyl 

Pis; 2-phenyll$opropyl 

Mtt 4-methylfrftyl 

DMF; N.N-dimethytformamfde 

NMP; IM-methylpynnolidone 
35 DIMAP; 4-dfmethylaminopyndfne 
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HOSu; N-hydroxysucdnHmlde 
Adod; 2-^minc3dodecanoic add 
Aib; 2-dminQfsobtJtyfic add 
Ape; 5-aminopentanoio add 
5 Cha: cydohexylalanlne 

Dap; 2, S^iaminopropionic add 
Nal; naphtylalanind 
NIe; norieudne 

10 Proteding amino adds used In synthesis 
Fmoc method: 

Boo-6ly, Fmoo-Qly, Fmoc-«er (Bu). Fmoo-Ser (Trt), Fmoc^lu (OBu), Fmoo+iis 
15 (Boo), Fmoc^ln (Tit). Fmoc-Arg (Pmc), Fmoo-Lys (Boo), Rnoc-Pro, Fmoo-Leu. 
FmocnAla, Fmoo-VaU Fmoo-Phe. FmocPhe, Fmoc>Ser (n-CaH17), FmocnSer (n- 
C8H17). Fmoc-Cys (n-caH17), Fmoo-Asp (OPte), Fmoc^er (Bzl). Fmoc-Cys (Trt), 
Fmoc-Dap (OdanoyI), Fmoc-2-Nal, Fmoo-24Mar. FmoD-Nle. Fmac-Lys (Mtt), Fmoc- 
AlbOH, Fmot>Asp (0-C7H15) 
20 Boc method: 

Boc-Gly, Boo-Ser (Bzl). Boo-Ser (Ac), Boo-Ser (Pri), Boo-G!u (OBzl). Boo-Hte (Bom), 
Boc-GIn, BoonArg (Tos). Boo-Lys (Q-Z), Boo-Pro, Boo4-eu, Boo^a, Boo-Val, Boc- 
Phe, Boc-Q^ (n-C8H17), Boo-Ape Bo&«er (n-C8H17) 

25 

Units used 

(a) Analytical HPLC system 

30 Unit Shimadzu L01 OA System 

Column: YMC PROTEIN-RP (4.6 mm phi xlSO mm) 
Column temperature: 40 DEG C 

Efuent: A linear gradient of from 0 to 60 % acetonitrile for 20 minutes In 0.1 % Irifluo- 
roacetio add 
35 Flow rate: 1 miymln. 
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Detection: UV (210 ran) 
IrVecflon volume: 10 to 100 mu i 

Preparative HPLC system 

Unit: Waters 600 l^tisoivent Delivery System 
Cotumns: 

YMC-Pack-ODS-A (5 mu m. 20 mnix250 mm) 
10 YMC-Pack-PROTEIN-RP (5 mu m, C4, 10 mmx250 mm) 
YMC-Pack PROTEIN-RP (5 mu m, C4. 20 mmx250 mm) 
YMC PROTEIN-RP (4.6 mm phi x1 50 mm) 

Eluent A suitable linear gradient of acetonitrite concentration in 0.1 % trifluoroacetlc 
add 

15 Row rate: 10 mUmin. (Ibrthe column of an inner diameter off 20 mm), 3 mL/min. (for 
the column of an Inner diam^er of 1 0 mm). 1 mUrrwi. (for the column of an-inner 
diameter of 4,6 mm) D^edlon: 210 nm, 260 nm 
Injection: 10 to 2000 mu I (2000 mu I or more was Injected via a pump) 

20 (c) Mass spectrometer 

Unit: Finlgan MAT TSQ700 
Ion source: ESI 
Detecfjon Ion mode: Positive 
25 Spray voltage: 4.5 IcV 

Capillary temperature: 250 DEG C 
, IWobile phase: A mixture of 0.2% acetic add and methanol (1:1) 
Row rate; 0.2 mL/min. 
Scan range: m/z 300 to 1 .500 

30 

(d) Analysis of amino add sequence 
• Unit: Applied Biosystem 477A. 492 model sequencer manufactured by Perkin Elmer 
35 (e) Analysis of amino add composition 
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Unit L-8500 model amino add malyzer msufiufiactured by HifacM.Co.. Ltd. 

Sample: Unless othenwise spedfied, the sample was hydrolyzBd with 6 M HCI at 
5 110 DEG C for 24 hours in a sealed tube. 

Example of synthesis of a derivative liaving ai^l serine (Fmoc meti^od, car- 
boxyi-terminal arrride derivattves) 

10 hGhrefln: GSS(CCM::7H15)FLSPEHQRVQQRKESKKPPAKLQPR 



Fmoc-Afg(Pmc)-HMP-resin (403 mg, 0.25 mmol. ABf Co.. Ltd) was tfeated with 20% 
pjperazine fbr 20 minutes and subjected repeatedly to introduction of Fmoo^amino 
15 acid by HBTU/HOBt and eliminaiion of Fmoc by pfe^erazine sequenfiaily to construct 
Fmoo-Ser(Bu>Ser(Trt>Phe-Leu-Ser(©uH=>PO-Glu(OBu>W^ oc)-Gln(Tr^ 

Arg(Pmc)-Val.Gln{Trt).GIn{Trt)^rg(PmcKys(Boc)-Glu{OBu)-Ser(BuH^ 
Lys(Boc)-Pro-.Pro-Ala-Lys(Boc >-Leu-G!nCrrt)-Pra-Arg(PmG)-resln. After Boc-Giy was 
finally Introduced by DCC/HOBt, the resultirwi protected peptide resin (1.3 g) was 

20 treated with 1 % TFA-5 % TiPS-methylene chloride solution (15 mL) for 30 mlnules. 
The peptide resin was filtrated, washed several times with methylene chloride (30 
mL). and washed wrtth 5 % DIEA (10 mL) and then methylene chloride (30 mL). 
The resulting de-Trt peptide resin (about 1.3 g) was swollen with NIWP (10 mL). and 
octanolc acid (144.2 mg, 1.0 mmol) and DIPCI (126.2 mg, 1.0 mmol) were added 

25 thereto in the presence of DMAP (61 .1 mg, 0.5 mmol) and allowed to react for 8 
hours. The resin was recovered by filtration and washed with NMP and then with 
methylene chloride, followed by diying under vacuum to give about 1 .2 g protected 
peptide resin wherein the side chain of 3rd serine was odanoylated. To thfe product 
was added a de-protecting reagent (10 mL) consisting of 88 % TFA-6 % phenol«2% 

30 TIPS-5 % H20, and the mixture was stirred at room temperature for 2 hours. The 

resin was removed by filtration, and the filtrate was concentrated followed by adding 
ether to the resulting residues to form predpitates. The precipitates were recovered 
by filtration and dried to give about 550 mg crude peptide. 200 mg of this product 
was dissolved in 10 mL water and applied to YMC-Pack PROTEiN-RP (C4, 20 

35 mmx250 mm) ar^d eluted with a linear gradient (flow rate: 1 0 mUmin.) for 60 mln- 
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utes of -From 0 to 54 % acetonitrlie in 0.1% trifluoroaoetic acid. The desired ftBctions 
were cc^ected and lyophiiized to give about 120 mg of the desired product 

Example of synlfiesis off a derivative having acyl serine (Fmoc method, car- 
5 boxyl-lemnlnal amide compounds!) 

GhreJin (1-9)-NH2; GSS(CO-C7H15)FLSPEH-NH2 

Fmoc-amide-resln (403 mg, 0.25 mmol, ABI Co.,Ltd) was treated vwth 20% pipera< 

10 2inef(xr 20 minutes and dubjected repeatedly to introduction of Fmoo-amtno add 

HBTU/HOBt and elimfnatlon of Fmoc by piperadne sequentially to construct Fmoo 
Ser(Bu)-S8r(Trt)-Phe-Leu-Ser{Bu>'Pro-Glu(OBu)-His(Bo c)-resin. After Boc-Gly was 
UnaHy introduced by DCCn-IOBt. the resulting protected peptide resin (about 550 
mg) was treated with 1 % TFA-5 % TIPS-methylene chloride solution (10 mL) for 30 

15 minutes. The peptide resin was recovered foy fittration, \rashed several times with 
methylene chloride (30 mLX and washed with 5 % DIEA (10 mL) and then with 
methylene chloride (30 mL). The resulting de-Trt peptide resin (about 750 mg) was 
swollen with NMP (1 0 mL), and octanoic acid (144.2 mg, 1 .0 mmol) and DIPCI 
(126.2 mg, 1 mmol) were added thereto in the presence of DR^P (61.1 mg, 0.5 

20 mmol) and allowed to react for 4 hours. The resin was recovered by filtration and 
washed NMP and then with methylene chloride, fbllowed by drying und^ vac- 
uum to give about 800 mg protected peptide resin wherein the side chain of 3rd 
serine was octanoylated. TFA (10 mL) was added to this product and stirred at room 
temperature for 30 minutes. The resin was removed by filtration, and the filtrate was 

26 concentrated followed by adding ether to the resulting residues to fomi precipitate. 
The predpitates were recovered by filtration and dried to give alxDUt 250 mg crude 
peptide. About 200 mg of this product was drssdved in 10 mL of 30 % aqueous 
acetic acid and applied to YMC-Pack PROTEIN-RP (C4, 20 mmx250 mm) and 
eluted with a linear gradient (flow rate: 10 mL/m!n.) for 60 nunutes of from 0 to 54 % 

30 acetonitrile in 0,1 % trifiuoroacetic acid. The desired fractions were collectad and 
lyophiiized to give about 150 mg of the desired product. 

Example of synthesis of a derivath^e having acyl serine (Boc method) 

35 tSer3(Propionyl)]-rGhrelin (1-28); 
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QS8(CO-CH2CH3)FLSPEHQKAQQFa<ESKKPPAKLQPR 

Protected rat ghi^n resin (4-28) was constructed from Boo-Arg (Tos}-Pam resin 
(0.75 0,5 mmol) by Bex: chemistry, and Boo^r (CO-CH2CH3H3H, Boc-Ser 
5 (Bzl>-OH and 8oc-Gly-OH were condensed with a haff (1 .4 g) of the resin. The re- 
suiting resin. 1 .5 g. was treated with a mixture of HF and p-cresol (8.5 mL : 1 .5 mL) 
at 0 DEG C for 1 hour, and the HF was evaporated. Ether was added to the resi- 
dues, whereby 671 mg crude peptide was obtained. This sample was dissotved In 
50% acetic acid (AcOH) and applied to a preparative column YMC-Padc-ODSA (5 

10 mu m, 20 mmx250 mm] and eluted at a rate of 10 mL/hiin. by a gradimt cf from 0 to 
95 % aoetonitrUe concentnaKon In 0.1% TFA solution for 75 minutes. Those fractions 
containing fiie desired product were lyophnized to give 135.8 mg crude peptide. A 
part (0.5 mg) of thfe product was applied to YMC-A-302 cofumn (C18, 4.6 mmxl 50 
mm) and eluted at a flow rate of 1 mUmin. by a gradient of from 15 to 19% conoen- 

15 fration acetonitriie. This purification prooedure was repeated and the desired iirao- 
tions were combined to give 0.41 mg of ttie desired product 

Other compounds according to the invenflon may be produced lilcewise. 

20 Example 4 

A randomised, single centre, four^-period cros$-over trial to investigate the absolute 
bloavailablli^ of iv ^ministered Ghrelin and so administered Ohrelin at three defer- 
ent single doses in healthy subjects. 

25 

Objectives: 

Ptimary: To investigate the absolute bioavailability of three different doses of Ghrelin 
administered as single iv and sc doses. 

30 Secondary: 1) To investigate the dose linearity (dose proportionality) of the ascend- 
ing doses. 2) To Investigate and compare the pharmacodynamic profiles between 
the treatnnents. 3) To assess the safety and local tolerabrlity. 

Trial Design: 
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A randomised, single centre, unbalanced bicck design, four-perfcxl cross-over trial to 
investigate the absolute bioavailabiRty between iv administered Ghretffi and sc ad- 
ministered Ohr^in at three different single doses in healthy subjects. Three dosra 
will be used for each way of administration: low, medium and high. To reduce the 

5 number of dostngs to each individual and hence reduce the length of the trial each 
subject will only receive four doses of the lotel of six doses, ie. two dose levels ad- 
ministered as Iv and sc. respectively. The unbalanced block design will ensure that 
dU three-dose levels will be covered In this way although not all subjects will receive 
all dose levels. A sufficient washout period will be placed ti^ween Uie Individual 

10 dosing periods. 

Endpolnts: 

Pharmacokinetics of Ghrelin: 

AUC<K AUC.CmsDu %niiK Cl/f, Vz/f, CI. Vz, . tVi. MRT 

15 

Pharmacodynamics: 
GH: AUC, Cmax and tmax 

Cardiac output, assessment of hunger, food/eneigy intake, degree of pleasure re- 
lated to food Intake, body mass, energy expenditure, D£XA. 

Safety: 

Safety and local tolerability will be assessed throughout the study by clinical evalua- 
tions (physical examination and vital signs), electrocardiography and latx>ratory tests 
(hematology and cnnical chemistry). 

Trial population and power calculation: 

Healthy male subjects, aged 18-45 years with a body mass index (BMI) of 19-26 
kg/m^ (both Inclusive), 

30 The prirnaiy objedlve of this study 5s to investigate the absolute bioavailabflity of 
ghrelin administered as iv and sc. An unbalanced btock design will be applied to 
reduce the trial period time and reduce the number of dosings per subject The 
number of subjects needed to perform a statistical analysis of absolute bioavaHabfl- 
ity per dose levels as well as an analysis of dose linearis between doses will be 

35 calculated based on existing titerature data. 
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Trial products: 

Ghenn for iv and 8c admirustration. 
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SEQUEETCE I.XSTIKG 

5 <110> Gasiirotech ApS 

<120> Use o£ dhrelian-lilce con^oima 

10 

<130> P 799 DKOO 

15 

<X60> 3 



20 

<X70> 9at«aeln version 3.1 



25 <210> 1 

* <21X> 2a 

<2X2> PRT 

30 

<213> Hoao sapiens 

35 <220> 

<221> MOD^JIES 
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<222> (3). -(3) 

<223> amino acid In position 3 Is modified with a fatty acid 



<400> 1 



Gly Ser Ser Phe L6u Ser Pro 



Glu His Gin Arg Val Gin Gin Arg Lys 
10 15 



35 



Glu Ser tiys Lys Pro Pro ala lys Leu Gin Pro Arcf 
20 25 



<210> 2 

<211> 27 

<212> FRT 

^213> Hoxoo sapiens 

<220> 

<tf221> «DP«?IES 
<222> (3)..<3) 

<323> Amino acid in position 3 is modified with a fatty acid 
<400> 2 

GXy ser Ser ffhe l-eu Ser Pro Glu His Gin Arg Vftl Gin Arg U/S Glu 
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10 IS 



ser Lys Lya Pro Pro Ala Lys Leu Gla Pro Arg 
20 25 



<::210> 3 
10 <211> 28 
<£212> PM 
<213> R&ttus ratfcue 

1S 

20 <221> Sff>l>JRES 

<222> (3).. (3) 

<223> Amino acie in position 3 is modified witb a fetty acia 

25 

<4Q0> 3 

30 Gly ser Ser Phe Leu Ser Pro Glu His Gin Lys Ala Gin Gin Arg Lys 

R 10 15 



Glu ser Lys bys Pro Pro Ala I.ys Leu Glix Pro Arg 
35 20 25 
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1. Use Of a ghreim-llke compound or a phannaceutlcally acceptable salt thereof fur 
the preparation of a medicamwil for one or more of 

5 

piophylfflds or treatment of cachesda. and/or 
prophylaxy or treatment of llpod^trophy. and/or 
10 stimulation of appetite, and/br 

stimi^tion of food intake, and/or 
stimulafion of weight gain, and/or 

15 

Increasing body fat mass, and/or 

In an individual by administering a subcutaneous dosage of said medfcament to 
tiie Individual, 

20 , , , 

vwherein the ghreftv-Uke compound comprises a structure defined by formula I 

- (X')m - (X^) - (X^n- Z'. wherein 
25 z' is an cptionsa^prKent protecting group 

each X' Is Independently selected from an amino add. wherein saW amino acid 
Is selected torn naturally occumng and syntiietic amino acids. 

30 y? is any amino acW selected from naturally occuiring and synthetic amino ac- 

ids, said amino add being modified wKh a bulky hydrophobic group, preferably 
an acyl group, or a Ratty add. 

each X' is Independentiy selected from an amino acid, wherein said amino add 
35 is selected from nahjrally occumng and synthetic amino acWs. 
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Wher^n one or more of and)^ opfionally may be modified wtth a bulky hy- 
drophobic group, preferBbiy an acyl group, or a fatly acW. 

is an optionally present protecting group. 

m is an integer in the range of from 1-10 

n Is 0 or an Integer In the range of from 1-35. 

2. Use according to claim 1 . whei^ m is an Integw in the range of from 1 -9, such 
as of from 1-8, such as of firam 1-7. Buch as of from 1-6, such as of from 1-5. 
such as of from 1-4. such as of from 1-3. such as of from 1-2. such as 2. 

15 3, Use according to any of the preceding claims, wherein is selected from the 
group of modffied Ser, modified Cys and modified Lys, such as wherein ^ Is 
modified Ser. 

4. Use according to any of the preceding claims, wherein the ghretin-like com- 
20 pound is selected from a compound of 

formula II Z' - Giy- pC'W, - (X^) - {X')„- Z^ 

formula ill Z* - Gly- Ser - pc') - (X')„- 2?, and 

formula I V - Gly - (X*) - (X V 2^ 

5. Use according to dalm 4, wherein the ghielin-like compound Is baying formula 
III. 

6. Use accord&ig to ariy of the preceding claime. wher^n p<')n comprises a se- 
quence selected from one or more of the sequences shown below: 

Phe Leu Ser Pro Glu His Gin 

35 



25 



30 
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Phe Leu Ser Pro Glu His 
Phe Leu Ser Pro Glu 
Phe Leu Ser Pro 
Phe Leu Ser 
Phe Leu 
Phe 



7. U$e according to any of the preceding claims, wherein n Is an Integer in the 

15 range of from 1-26, such as of from 1-24, such as from 1-15. sudh as of from 1- 

10. such as of from 10-25, such as of from 10-24. such as of from 15-25. such 
as of from 15-24. 

8. Use accortling to any of the preceding daims. wherein QC% te selected from one 
20 or ftiQTB of the sequences shown below: 

Phe Leu Ser Pro Glu His Gin Aig Val Gin 6In Aig Lys Glu Ser Lys Lys Pro PfO 
Ala Lys Leu Gin Pro Arg 

25 Phe Leu Ser Pro Glu His Gin Aig Val Gin Gin Arg Lys Glu Ser Lys Lys Pro Pro 

Ala Lys Leu Q\n Pro 

Phe Leu ser Pro Glu His Gin Arg Val Gin Gin Arg Lys Glu Ser Lys Lys Pro Pro 
Ala Lys Leu Gin 

30 

Phe Leu Ser Pro Glu His Gin Arg Val Gin Gin Aig Lys Glu Ser Lys Lys Pro Pro 
Ala Lys Leu 

Phe Leu Ser Pro Glu His Gin Arg Val Gin Gin Aig Lys Glu Ser Lys Lys Pro Pro 
35 Ala Lys 
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Phe Leu Ser Pro Glu His Gin Arg Vai Gin 6!n Arg Lys Glu Ser Lys Lys Pro Pro 
Ala 

5 PhB Leu Ser Pro Ghi His Gin Arg Val Gin Gin Aig Lys Glu Ser Lys Lys Pro Pro 

Phe Leu Ser Pro Glu His Gin Aig Val Gin Gin Arg Lys Glu Ser Lys Lys Pro 
Phe Leu Ser Pro Glu His Gin Arg Val Qln Gin Arg Lys Glu Sar Lys Lys 

10 

Phe Leu Ser Pro Glu His Gin Arg Val Gin Gin Arg Lys Glu Ser Lys 
Phe Leu Ser Pro Glu His Gin Arg Val Gin Gin Arg Lys Glu Ser 
15 Phe Leu S«- Pro Glu His Gin Arg Val Gin Qln Arg Lys Glu 

Phe Leu Ser Pro Glu His Gin Arg Val Gin Gin Aig Lys 
Phe Leu Ser Pro Glu His Gin Arg Val Gin Gin Arg 

20 

Phe Leu Ser Pio Glu His Gin Arg Val Gin Gin 
Phe Leu Ser Pro Glu His Gin Arg Val Gin 
25 F^e Leu Ser Pro Glu His Gin Arg Val 

I Phe Leu Ser Pro Glu HiS Ofn Arg 

Phe Leu Ser Pro Glu His Gin 

30 

Phe Leu Ser Pro Glu His 
Phe Leu Ser Pro GUi 
35 Phe Leu Ser Pro 



07-04-04 



07/04 2004 15: i« FAX 33320984 



HOIBERG A/S 



Q082 Q/Q 



P799DK01 



80 



5 



Phe Leu Ser 
Phe Leu 
Pha 



9 Use acconHng to any of the preceding claims, wherein the acyl group ?s selected 
from a C1-C35 acyl grmjp. such as a CI - C20 acyl group, such as a CI - C16 

10 acyl group, such as a C6- C1 5 acyl group, such as a C6-C12acyl group, 

such as a C8 - C12 acyl group. 

10 Use Bcconllwalo any of the preceding clairre.v*erBln the acyl gro^^ 

ftom the group of C7 acyl group. C8 acyl group. C9 acyl group. CI 0 acyl group. 
15 C11 acyl group, and Cl 2 acyl group. 

11. Use according to any of the preceding dalms. wherein the acyl group Is selected 
from the group of C8 acyl group, and CIO aigrf group. 

20 12. Use according to any of the preceding daims. wherein the acyl group Is selected 
from the group of C7 acyl group. C9 acyl group, and C11 acyl group, such as 
liom the group of C9 acyl group and C1 1 acyl group. 

1 3. Use according to any of the preceding dalms. wherein the medicament is in a 
25 fonnulation for sut)cutaneous adnwnistraUon. 

14. Use according to dalm 1 3. wherein the fonnulalion comprises the ghrelin-Uke 
compound or a phannaceuecally acceptable salt thereof. 

30 16. Use acconilnQ to arv of the preceding claims 13 or 14. wherein the fonnulation 
comprises the ghreUn-Bke compound or a saltthereof as a lyophBlsate and the 

formulation fuHher comprises a solvent, said lyophillaate and said solvent bemg 
in separate eompartements until administration. 
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16. Use acxxjrding to any of the preceding clams 13 or 14, vwherein the formulation 
is a solution of fhe ghrelin-fike compound or a salt thereof. 



S 



17. use according to daim 15 or 16. wherein the solvent Is saline. 

18. Use accoTding to any of the preceding claims, wherein the medicament is ad- 
minfsterBd before a meat or during the intake of a meal. 

19. Use aoconjing to any of the preceding dahns, wherein the medicament is ad- 
10 ministered In a concentration equivalent to f nam 10 ng to 10 nrig ghrelin per kg 

body weight 

20. Use according to daim 19, wherein the medicament is administered in a con- 
centration equivalent to from 0.1 iig to 1 mg ghrelin per kg t>odyweighl. such as 

19 from 0.5 Jig to 0.5 mg ghrelin per kg bodyweight such as from 1 -0 ^g to 0.1 mg 
ghrelin per kg bodywelght, such as from 1,0 ng to 50 ^ig ghrelin per kg body- 
weight, such as from 1 .0 pg to 10 jig ghrelin per kg bodywelght 

21. Use according to any of the preceding dafms. wherein the medicament is ad- 

20 ministered as a bolus inJecSon prtor to or during the Intake of a meal, said bolus 
Injection comprising an amount of the ghfalin-like compound or a $alt thereof 
equivalent to from 0.3 |ig to 600 mg ghrelin. 

22. Use according to daim 21. wherein the medicament te administered as a bolus 
25 Injection prior to or during the Intake of a meal, said bolus InjecBon comprising 

an amount of the ghreDn-Oke compound or a salt thereof equivalent to from 2.0 
Mg to 200 mg ghrelin, such as from 6.0 M to 100 mg ghrelin, such as from 10 pg 
to 50 mg ghreHn. such as from 10 pg to 5 mg ghrefin, such as from 10 fjg to 1,0 
mg ghrelin. 

30 

23. Use according to any of the preceding daims, wherein the medicament is ad 
ministered from one to three times daily, each administration being prior to or 
during a meal, preferably less ftmn 180 minutes prior Id a meal, such as less 
than 90 minutes prior to a meal, for example less than 45 minutes prior to a 

35 meal, such as less than 30 minutes prtor to a meal, for example less than 25 
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mJnutes prior to a meaJ. such as less than 20 mJnules prior to a meal, for exam- 
ple less than 15 minutes prior to a meal, such as about 10 minutes prior to a 
mear, for example alJout 5 mInutBs prior to a meal, such as ImmedSately pifor to 
a meal, or during a meal, sutdi as less than 90 minute after commenrang a 
5 meal, for example less than 45 minutes after oomm^dng a meal, such as less 

than 30 minutes afta- commencing a meal, for example less than 26 minutes 
after commencing a meal, such as less than 20 minutes after commencing a 
meal, for example leas than 15 minutes after commencing a meal, such as less 
than 10 minutes after oanmendng a meal, for ejiample less than 5 minutes after 
1 0 commencing a meal. 

24. Use aeoording to dalm 23, wherein the medicament Is administered f^om one to 
three times daBy. preferably once prior to or during breakfast andAsr once prior to 
or during lunch BnOfor once prior to or during dinner. 

15 

2S- Use of a ghrelin-liKe compound or a phamnaoeutically acceptable salt thereof for 
the preparation of a medicament for one or more of 

prophylajds or treatment of cached, and/or 

20 

prophylaxis or treatment of iipodysbophy, and/or 
stimulation of appefite, and/br 
25 sb'mulalion of food intake, and/or 

stiniuiaSon of w^ght gain, and/or 
Increasing body lat mass, and/or 

30 

In an Individual by administering a dosage of said medicament to the individual 
prior to or during a meal, said dosage comprising an amount of the ghnelln-fflce 
compound or a salt thereof equivalent to from 0.3 pg to 600 mg ghrelin. 

35 vwherein the ghrelin-Bke compound comprises a structure defined by fomiula I 
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Z* - (X')« - CX^ - (XV Z*. Wherein 
Is an opiionany piesent protecting group 

5 

each X' is Indapendentiy selected ftom an amino add. wherein satd amino acid 
ts selected ftom nafuraUy occuiring and synthetic amino ac^. 

is any amfrio acid selected from naturally occurring and synthetic occurring 
1 0 amino acids, said amino add being modified with a bulky hydrophobic group, 

preletabty an ac^ group, or a fiatty add. 

each X' is independently selected from an amino add. wherein said amino add 
is selected from naturally occum'ng and synthetic amino ackis, 

15 

whei^n one or more of and X^ optionally may be modified by a bulky hydro- 
phobic group, preferably an ac^ group, or a fatty add, 

2^ is an option^iy present protecthg group, 

20 

m is an integer In the range of from 1-10 

n is 0 or an integer In the range of from 1-35. 

25 26. Use according lo daim 25. wheieln the medicament Is administered as a bolus 
ir^cfion or by fiast running infusion. 

27. Use acconling to any of daims 25 and 26, having one or more of the features o 
the claims 1-24. 

30 

28, A ghreBn-Bke compound wherein the ghrdln-Kke compound fs defined by for- 
mula I 

- CX^)m - (X^) - (X»)n- Z^ Wherein 

35 
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is an optionally present prc^ec&ng grouft 

each >0 is Independently setectedfrom an amino acid, wherein said amino add 
Is selected ftom naturally occuning and synthetic amino acSds, 

X* fe any amino add selected from naturally occurring and synthetic amino ac- 
ids, said ammo add being modified with an acyi group, wherein the acyl group is 
selected from the group of C7 acyi group. C9 acyl group, and C11 acyl group, 
such as from the group of C9 acyl group and C1 1 acyl group. 

eadi is independently selected from an amino acid, wherein said amino add 
is selected from naturally occunir^ and synthefic anrino adds. 

2? is an opflonally presanl protecting group. 

wherein one or more of and optionally may be modified by a bulky hydro- 
phobic group, preferably an acyl group, or a fiatty add. 

m is 0 or an integer In the range of from 1-1 0 

n Is 0 or an integer in the raige of fiom 1-35. 

29. The compound according to claim 28. wherein m Is an Integer in the range of 
ftom 1-9. such as of fiom 1-8. sudi as of from 1-7. such as of from 1-6. sudi as 
of ftam 1-5, such as of from 1-4. sudi as of ftom 1-3. such as of from 1-2. sudi 
as 2. 

30. The compound according to any of claims 28 and 29, wherein X^ Is selected 
from the group of modified Ser, modmed Cys and modKiBd Lys. such as 
wherein X^ is modified Ser. 

31. The compound according to any of the dalms 28 to 30. wherein the ghreHiv-Uke 
compound is selected firom a compound of 

fbnnuia H2^- Gly- (xVi - i^^ - C>«V z^ 
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formula III lt> - Gly- Ser - (X^ - (XV ^^ ^ 
formula IV Z^-Gly-()C*)-(XV 2?- . 

32. The compound acconjing to daim 31 . vwherehi the ghrelin-liKe compound is 
having formula III. 

33. The compound according to any of claims 28 to 32, wherein n Is an 

Integer tn the range of from 1-25. such as of from 1-24. such as from 1-15. such 
as of from 1-10. such as of from 10-25. such as of from 10-24. such as of flrom 
15-25. suc^ as of from 15-24. 



34. The compound according to any of claims 28 to 33. wherein comprises a 
15 sequence selected from one or more of the sequences shovwi below. 



Phe Leu Ser Pro Giu His Gin 
Phe Leu Ser Pro Glu His 
Phe Leu Ser Pro G!U 
Phe Leu ser Pro 
25 Phe Leu Ser 

Phe Leu 



Phe 



35. The compound according to any of claims 28-34. wherein (X*)n is 
selected from one or more of the sequences shovwn below. 
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Phe Leu Ser Pro Glu His Gin Arg Val Gin Gin Aig Lys GhJ Ser Lys Lys Pro Pro 
Ala Lys Leu Gin Pro Aig 

Phe Leu Ser Pro Glu Hb Gin Aig Val Gin Gin Aig Lys Glu Ser Lys Lys Pro Pro 
Ala Lys Leu Qln Pro 

Phe Lbu Ser Pro Glu His Gin A*S Val Gin Gin Aig Lys Glu Ser Lys Lys Pro Pro 
Ala Lys Leu Gin 

Phe Leu Ser Pro Glu His Gin Arg Val Gin Gbi Arg Lys Glu Ser Lys Lys Pro Pro 
Ala Lys Leu 

Phe Leu Ser Pro Glu His Gin A«g Val Gin Gin Aig Lys Glu Ser Lys Lys Pro Pro 
Ala Lys 

Phe Leu Ser Pro Glu His Gin Aig Val Qln Gin Arg Lys Glu Ser Lys Lys Pro Pro 
Ala 



Phe Leu Ser Pro Glu His Gin Arg Val Qln Gin Aig Lys Glu Ser Lys Lys Pro Pro 
Phe Leu Ser Pro Glu His Gin Ajg Val Gin Gin Arg Lys Glu Ser Lys Lys Pro 
Phe Leu Ser Pro Glu His Gin Arg Val Gin Gin Aig Lys Gki Ser Lys Lys 
25 Phe Leu Ser Pro Glu His Gin Arg Val Gin Gin Arg Lys Glu Ser Lys 

Phe Leu Ser Pro Glu His Gin Arg Val Gin Gin Arg Lys Glu Ser 
Phe Leu Ser Pro Glu His Gin Arg Val Gin Gin Arg Lys Glu 

30 

Phe Leu Ser Pro Glu His Gin Arg Val Gin Gin Arg Lys 
Phe Leu Ser Pro Glu His Gin Aig Vel Gin Qln Arg 
35 Phe Leu Ser Pro Glu His Gin Arg Val Gin Gin 
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Phe ueu Ser Pro Glu Hte Gin Arg Val Gin 
Phe Leu Ser Pro Giu His Gin A19 Val 

5 

Phe Leu Ser Pro Glu His Gin Arg 
Phe Leu Ser Pro Glu His Gin 
10 Phe Lw Ser Pro Glu His 

Phe Leu Ser Pro Glu 
Phe Leu Ser Pro 

15 

Phe Leu Ser 
Phe Leu 
20 Phe 

36. A phannaceutical composition comprising the compound as defined In any of the 
daims 28 to 35 or a phanmaceufically acceptable salt thereof and phanraceutl- 
cally acceptable carriers. vehTdes and/or exdplents. 

25 

37. The phannaceullcal composition according to daim 36. wherein said composi- 
tion further comprising transport molecules, such as Oposomes, micelles, is- 
coms. and/or microspheres. 

30 38. A phannaceutical composition comprising the compound as defined in any of the 
daims 1 to 35. or a phanmaceutically acceptable salt thereof, and pharmaoeutt- 
cally acceptable can'iers. vehicles and/or excjpients said composition further 
comprising transport molecules, such as liposomes, micelles. Iscoms. and/or mi- 
crosphere. 

35 
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39. A medical packaging comprising one or more dos^e urrils of a phamiaceutical 
composffion comprising a compound as defined in any of daims 1-35 or a ptar- 
maoeuttcally acceptable salt thereof and phannaoeutically acceptatile canlers. 
veMcles and/or exdpiente. 

5 

40. The medical packaging according to dalm 39. said padcaging comprising from 
one to three dosage units, such as three dosage units. 

41. A medical packaging comprising a phamiaceutical compositkin comprising a 

1 0 compound as denned m any dafms 1 to 35 or a phamnaceu^cally acceptable 

salt thereof and phamnaceuticdny acceptable carriers, vehteles and/or exdplerns. 
said packaging having from one in tinree dosage units. 



15 



20 



42. The medical padcaging according to claim 41, having three dosage units. 

43. A medical packaging comprising a pharmaceuticai composWon comprising a 
compourtd as defined in any of daims 1 to 35 or a pharmaoeuticahy acceptable 
salt thereof and pharmaoeuticaily acceptable carriers, vehides and/or exdplents, 
said packaging having from 7 to 21 dosage units. 

44. The medical packaging according to dalm 43, having 7, 14, or 21 dosage units. 



45. The medical packaging acooniing to any of the claims 39 to 44. wtierdn saW 
dosage unit comprises an amount of ttte ghre^in-Bke compound or a salt thereof 
25 equfvalent to from 0.3 fig to 600 mg ghrelln. such as of lirom 2.0 |ig to 200 mg 

ghrelin, such as from 5.0 pg to 100 mg ghreOn, such £^ from 10 pg to 50 mg 
ghrelln. such as from 10 pg to 5 mg ghreRn, such as from 10 pg to 1 .0 mg ghre- 
lin. 

30 46. The medlral packaging according to any of the claims 39 to 45. comprising in- 
staicfions for administering the phamiaceutical composition. 

47. The medical packaging according to dalm 46. wherein said instructions include 
instructions referring to administration of said pharmaceutical composition during 
35 a meal or at the most 90 minutes prior to a meal, such as at the most 45 minutes 
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prior to a meal, such as at most 30 minutes prior to a meal, such as at the most 
25 minutes prior to a meal, such as at the most 20 m&iutes prior to a meal, such 
ds at the most 15 minutes prior to a meal, sue* as at tiie most 10 irtnutes prior 
to a meal, such as at the most 5 irtinutes of a meal, such as immediately prior to 
5 a meal. 

48. The medical packaging according to any of claims 39-47. wherein the packaging 
Is in the forni of a cartridge, such as a cartridge for an injection pen. 

10 49. Use of a ghitfin-like compound or a phamtaoeutically acceptable salt thereof* for 
the preparation of a medicament tor die treatment in an indfvtdual of a clinical 
indication responsive to treatment writh the ghrefin-IIIce compound. 



15 



wherein the ghre1in>-0lce cx)mpound is defined by formula I 

pOU - (X^ - PC V 2^ wherein 

fs an opfionaRy pnssent protecting group 

20 each is independently selected from an amino add, wherein said amino acid 

is selected from naturally occurring and synthetic amino acids, 



30 



is any amino add selected from naturally occuning and synthetic amino i 
Ids, said amino add bdng modified with an acylgroup, wherein the acyl group is 
25 sdected trom the group of C7 acyl group, C9 acyl group, and C1 1 group, 

such as from the group of C9 acyl group and C1 1 acyl group* 

each is independently selected from an amino acid, wherein said amino add 
is selected from naturally occurring and synthetic amino adds, 



is an optionaily present protecting group, 

wherein one or more of X^ and X^ optionally may be modified by a bulky hydro- 
phobic groupt preferably an acyl group, or a fatty acid. 



35 
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m is 0 or an Integer In the range of from 1-10 

n Is 0 or an Int^er In the range of from 1-35. 

5 SO- The use Bccortling to dalm 49, wherein the compound has one or more of the 
features defined in claims 1-35. 
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